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REMARKS 

The present invention relates to a process for the production of oil and 
petroleum-resistant (polyurea)polyurethanes, the products of this process and 
articles made from the products of this process. In the process of the present 
invention, (1) a polyether polyol component which includes both a diol and a triol 
satisfying specified criteria, (2) a polyester polyol satisfying specified criteria, (3) a 
polyisocyanate and (4) a chain extending agent are reacted, optionally in the 
presence of other additives, at an isoeyanate index of from 70 to 1 30. 

Claims 12, 13 and 16 stand rejected under 35 U-S.C. § 11 2, first paragraph, 
as failing to comply with the written description requirement. The specific basis for 
this rejection is that adequate support has not been provided for the amendment to 
Claim 12 specifying the sum of the mole percents. Applicants respectfully traverse 
this rejection. 

The mole percents in Claim 1 2 specify the percentage of each of the listed 
acids and diols present in the polyester polyol component. One skilled in the art 
would readily appreciate that the total mole percent of a single component must be 
100%. i.e., the total component. This is clearly demonstrated by the description of 
the preferred polyester polyol components described at page 5, line 25 through 
page 6, line 2 of the specification. The sum of each of the three preferred polyester 
polyol components is clearly 100 mole percent. 

Claims must be read as they would be read by one of ordinary skill in the art. 
One skilled in the art would readily appreciate that the sum of the molar percentages 
recited in Claim 12 must be 100 mole percent of the polyester polyol component. 
Applicants' claims do therefore satisfy the description requirement of 35 U.S.C. 
§ 112, first paragraph. 

Withdrawal of this rejection is therefore requested. 

Claims 1 1-22 were further rejected under 35 U.S.C. § 1 12, first paragraph, on 
the basis that the specification was not enabling. The specific basis for this rejection 
is that Applicants have relied upon a foreign test standard to set forth the oil and 
petroleum resistance of the composition. Applicants have not established a 
correlation between the foreign standard and a U.S. standard nor have Applicants 
provided English documentation describing the standard. 
Mo-6837 - 2 - 
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A copy of DIN EN 344 in English is enclosed. It is believed that this 

submission removes the basis for this rejection. 

Withdrawal of this rejection is therefore requested. 

Claims 11, 15, 17=19 and 31 stand rejected under 35 U.S.C. § 102(b) as 
being anticipated by Mao (U.S. Patent 4,124,572). Applicants respectfully traverse 
this rejection. 

Mao discloses thermoplastic polyurethane elastomers produced from a 
reaction mixture which includes a poly(oxypropylene)-poly(oxyethylene) glycol 
(molecular weight from 1000 to 3000) containing 25-60% by weight of oxyethylene 
groups, a polyester potyol (molecular weight from 1000 to 3000), a polyisocyanate 
and a chain extender, 

Mao does not teach a polyether poiyol component which includes "at least 
one polyether trior of the type required in Applicants 1 invention. The only polyethers 
disclosed by Mao are glycols, i.e., diols. (See enclosed definitions taken from Grant 
& Hackh's Chemical Dictionary, pages 265 and 266.) 

Mao does not therefore disclose Applicants 1 claimed invention in the manner 
necessary to support a rejection under 35 U.S.C. § 102(b), 

Withdrawal of this rejection is therefore requested. 

Claims 14, 20 and 22 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Mao (U.S. 4,124,572). Applicants respectfully traverse this 
rejection. 

Applicants' claimed invention requires a polyether poiyol component which 
includes both a diol and triol. Mao does not even mention polyether triols satisfying 
the compositional requirements of Applicants' required triol much less suggest that 
there would be any reason to include such a triol in the reference reaction mixture. 

A rejection under 35 U.S.C. § 103 must have a factual basis. The Mao 
reference does not provide any teaching or suggestion which would lead one skilled 
in the art to include a polyether triol in the disclosed polyether glycol component. 

The teachings of Mao can not therefore be construed in any manner which 
would render Applicants' claimed invention obvious. 



Mo-6837 - 3 - 



PAGE 4/96 ■ RCVD AT 2/1 112004 3:06:00 PM [Eastern Standard Time] * SVR:USPT0-EFXRM/6 * DNIS:8729306 * CSID:41 27778364 * DURATION (mm-ss):19-08 



FEB 11 2004 15:15 FR BPYER— PATENT DEPT. 



4127778364 TO 917038729306 P. 05/96 



Withdrawal of this rejection is therefore requested. 

. A ^^noideration and allowance of Claims n-^ 
In view of the above remarks, reconsideration 

are respectfully requested. 



Respectfully submitted, 




_,,idanne M. Whaien 
Attorney for Applicants 
Reg. No. 29,457 




Bayer Polymers LLC 
1 00 Bayer Road 

Pittsburgh, Pennsylvania 15205-9741 
(412)777-3843 

FACSIMILE PHONE NUMBER: 

(412)777-3902 
s:\shared\kgb\lmw2457resp 
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under ethylene), ^aldnhydc* CH 2 OH-CHO - 60.0. 
Hydroxyaldehydet glytolal, hydroxyethanal*. Colorless 
plates, m.96, soluble in water, g,amidB CH 2 OH'CONH 2 » 
75.1. 2-Hydroxyacetamide*. Colorless solid, m.IZO, soluble in 
water, q. briwohydria CH 2 OH-CH 2 Br = 125-0. Ethylene 
bromohydrin, 2-bromo-l-cthanol*. Colorless liquid, b.147, 
soluble in water. 5. dhlorohydria CH 2 OH*CH z CL - 80 5, 
Ethylene chlorohydrln, 2-chloro-l'Cthanol*. Colorless liquid. 
b.128, misdbk with water. g. cyanohydrio CH a OH • CH3CN 
- 71.1. Ethylene cyanohydxirv Colorless liquid, b.222, 
misdble with water, g. di;icuia1c Ethylene diacetate*. g. 
dibromidc Ethylene dibromide*. g. diehlnridn i-thylone 
dichlorlde*. g,dicyanide Ethylene dkyanlde*. p. di iodide 
Ethylene dWodide*. g. dinitrate Ethylene dlnlcratt:. «. 
dinitrlle Ethylene dmitritc, g. ethers A group of compounds 
used as Lacquer solvents; as, g. butyl ether (see butyl 
Cellosohc under Cellosolve), j, leucine Norleucine. g. 
mono-acetate Ethylene monoaceLate, g, me reap ten 
Ethylenethiol*. g. sulftiydrale Ethylene di thiol *\ p. thiourea 
CjHhONjS = 116.1. A solid, soluble in water, m.2Q0 
(decomp r >, 

glycolal Glycol aldehyde". 

glymlftitcin* Norleucine. 

glycolic g-odd- OHCH 2 COOH - 76.1, Clycollic add. 
Hydroxyacetic acidf. hydn>xycthanoic acid*. Colorless 
leaflets, m.78 (decomp.), soluble In water, dlpheiiyl «■ 
Bern lie acid*, phenyl** Mandclic add. 

£, aldehyde Glycol aldehyde*, ft* amide" Glycol amide, 
g. anhydride {CH 2 OH-CO) 2 0 - 134.1. I,4-Dioxane-2.S- 
dione. Colorless powder, m.129, insoluble In water. 

glycoUdft (-qoj-CHi-O-fc = U 6.0. Glycoside. Colorleti 
leaflets, m.86, soluble in alcohol, 

glycoliptdg Fatty substance*, yielding on hydrolysis fatty 
adds and a carbohydrate, usually glucose. They contain no 
phosphorus; e.g., kerasin. 

glycoloyl* Hydroxyacctylt, glycolyl. The radical OH - CH 2 • 



glycols ^ Diols. + Terrn formally used for dihydric alcohols. 
INow limited to ethylene and propylene glycol. 
The glycoloyl* radical. 
Glycolytic or Embden-Mcyerhof pathway. The 



glycolyl 
glycolysis 

decomposition of glucose Into pyruvic add (pyruvate) by 
enzymes; the energy source of animals nnd anaerobic 
organisms. 

glycolytic Sec j/ycolysis. 

glycophospholipld* Fntty substances which yield a fatty 
add, a carbohydrate, and phosphoric acid on hydrolysis. 

glycoproteins Glycoproteins. Conjugated proteins containing 
a carbohydrate radical and a simple protein; e.g., ichthulin. 

GlrCwal Trademark fox glycerol salicylate. 

gjycosamirw C ft H„C>sNH 2 « 179.2. A decomposition 
product of chirin. Color! c* 6 crystals, slightly soluble in water. 

glycoside A natural compound of a sugar with another 
substance, which hydrolyzcs to a sugar plu6 a principle: {e.g., 
coniferin yields glucose plus coniferyl alcohol as the 
principle); glucoudea yield glucose, fruclosida yield fructose. 
gafoctoside* yield galactose, etc. Many pigments (as 
anlhocyanins), saponins, and tannins are glycosides. 
• Example* (parent compound in parentheses): stntgrjn 
(ethylene), arbutin (benzene), daphnln (styrene), qtundtrin 
(flavone, anthoxanthin), cyanin (anthocyanirw), frangulin 
(anthracene), prulaurasin (cyanogen), indican (indoxyl). 
digitatin (choline). 

glycosidic bond The eth*T linkage between monosaccharide 
units of n polysaccharide; as, 0(1,4) or 0(1,6), me numbers 
indicating me participating C atoms. 



gnosenpine 

glycosuria Sugar in the urine. Usually due to diabi-tes, but 
may be physiological or due to some drugs, 
glyeotropin A hormone resembling prolactin, q.v. 
glycuronotc A salt of glucuronic add. 
filycuronJe acid* Uronic adoS. 

glycyl' Arninoaeetylf. The radical NH 2 CH 2 CO~, from 

glycine. It occurs in peptides. e,g„ gJyCylnlnnine. 
glycyrrhelinic acid CjyjH^O* = 470.7. m.3U2. Aglyrone 

from licorice root. 
Blycyrrhiza (1) Licorice. The dried, aqueous extract of 

licorice root. Lustrous, black, brittle mas*, soluble in water 

(BP). (2) The rhizome and roots of Glycyrrhua glabra typicat. 

Spanish licorice, and C, glabra glandutifera, Russian licorice 

(Leguminosac). A flavoring in medicines (NF), 
pjycyrrhtelc acid C^H^O^N = 911.0. Crystals, m.220, 

from licorice, 

glycyrrhizin C44H44O10 <7). A glucoside of glyeyrrhetinlc 
acid. Brown scales, m.205 (dceiimp.), soluble in water; 
optically inactive. 

glyoxnl" (CHO)i = 58.0. Oxalaldehyde, ethancdial*, 
diformyl, oxal. Colorless, deliquescent powder or liquid, 
d.1.14, m.15, bSQ. soluble in water, difuryl <*# Furil\ 
dimethyl™ Biacctyl*. dlphenylw Benzil". methyls 
Pyruvaldehyde*. phenyl ~ Benzoyl formaldehyde, 
poly-*, trinwrlc w C l2 H ia Qs = 290.3. A threefold polymer 
of g.. known as its acetone derivative. 

glyoxalase An enzyme in all animal tissues, except pancreas 
and lymph glands, h converts glyn^al or its substituents (as, R 
hi Me) into glycol ic acid or its substituents; 

R CO CHO -h HjO « R CHOHCOOH 

glyoxalene (midazole*. 

glyoxalic acid CHO-COOH * 74.0, £thanol add, 
oxoethanoic add 4 , oxaldehydic add. Colorless rhombs, 
soluble in water, forming (HOfcCH-COOH. Cf. glyoxyih acid. 
amino*, Qxarnic acid*, aminophonyl ~ Isatieadd. 
curboxypheny] ^ o-^ Phthalonlc add. p-~ Terephthalic 
add. methyls Pyruvic add*, phenyl— B^n^oylformic 
add. 

g. a. hydrate Clyoxyllc add*, 
glyoxallne Imidazole** 

glyoxlme (CH:NOH)2 - firt.l. Colorless prism*, m. 178, 
soluble In water. Ct. dimethylglyaxlme (under dimethyl), 
Tschugajew's reaction. 

glyoxyl Glyoxyloyl*. 

glyaxylic acid* (HO^CHCOOH - 92.1. Oihydroxyaceb'c 
add*. The hydrated and crystalline form of glyoxalic acid, q.v.; 
in unripe fruit. 

glyoxyloyl* The radical OHC • CO-, from glynxylic acid. 

glyphosatc* Se* herbicides. Table 42 On p. 281. 

Glyptal Trademark fur synthetic resins and plastld2t?n; 
prepared from a polyhydric alcohol and phthaHc anhydride. 

Am Abbrevlauon for gram. Correct usage is g. 

Gmeltn G„ Christian Gottlieb ri792-if)G0) German chemist, 
noted for making artificial ultramarine, ft., Johann Friedrich 
(174B-1B04) German physician and writer on chemistry. G. t 
Leopold (J70e-1B53) German chemist, noted as discoverer of 
potassium hexacyano/errateini). A prolific author. G. te*l 
Nitric acid is dropped on filter paper saturated with urine; 
co n centric rings of various colors appear in presence of bile 
acids. 

graulinile (Ca,Nn>)Al 2 S> 3 0 12 . A native chabazite. 

gneiss Crystalline metamorphic rocks; typically 0/ quartz or 

feJdjipar, 

gnoscopine C 32 H w O ? N - 413.4. (±)-Narcotinc. An opium 
alkaloid, m.229, in the mother liquor of narceine; synthesized 
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Istics, tests. 



English version 

Requirements and test methods for saf ety P~tertive 
and occupational footwear for prof ess.onal use 

a>u a * das Anforderungen und Prufverf&nren fQr 

Exigence* et methodes d *M™ • sichemQits-. Schutz- und Berufsschuhe 

travail & usage profesaionnel • 

This European Standard was approved by CEN on 1992-10-30. 

mis turo^ . r*N/CEN£LEG Internal Regulations which 

r^cr:^ »-° , »'"" 

Portugal. Spain. Sweden. Switzerland and United Kingdom. 



CEN 

European Committee for Standardization 
Comite. Europeen de Normalisation 
Europaisches Komitee fur Normung 

Central Secretariat: rue de Stassart36, B-1050 Brussels 



© 1992. Copyright reserved to all CEN members. Ref - No - EN 344 : 1992 E 
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5.10 Determination of energy absorption of Beat region 51 

5.10.1 Apparatus 

5.10.2 Procedure Sj? * • 53 
So ll Determination of leakproofness 

5=11.1 Apparatus 
5=11.2 Preparation of test piece 
S°.li! 3 Procedure 

5.12 Determination of ^ter penetration and water absorption 

5.12.1 Principle 

5.12.2 Apparatus 

5.12.3 Preparatxon of test piece 

VJ&A ScSSton and express^ of results 

5 .13 ^termination of water vapour permeability and water vapour 
coefficient 

5.13.1 Determination of water vapour P^^jf* 
iSS SS^^nof^^SfSient 

5.14 Determination of abrasion resistance of linix* 
5.14.1 Principle 

Vitl SS3K. "js^S, 

5.14.4 Preparatxon of test pieces ana 



56 



62 



65 



67 



69 
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EN 344 : 1092 . . 

5.18 Detemdnation of resistance to hot contact 
... • 

:'r$Z\ 5.18.1 fttiaratus 

- 15.18.2 Preparation of test piece - 

•>V:.^ 5.18-3 Procedure / 

5.1B.4 Method of assessment 

5.19 Detemination of resistance to fuel oil 

5 !9„1 Ges*eral znetbod , , . . . , 

5.19.2 Method for outsole materials which shrink or -become brxttle 



Annex A (infoiroative) Recommended methods for the assessment of toecaps 
to be used in safety or protective footwear 

Annex B ( informative) Recommended methods for the assessment of 
penetration resistant inserts 



i 

; 

i 
i 
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OT /TCi6l 'Foot and leg P« - „i 

is held, toy B SI - 



under a mandate given 

masses 2= 

European ^^ aae . , » 
o£ t Se EC pirectivets). 

■ <fciated by Technical Commits 
, ~ vhis standard was initio x igQ9 an d was 

»wb sequent J-Y "Wj^, ,„ d ^^'^r^ 



. - safety/ protective 
Pa^r retirements and test being developed by 

and occupation,! ^we are lly , th— «Xlb« 

Technical ^^^^^entually i* - intended that tney 

SETS - " d " 

status of a national 

1993. with the 

The Standard was approved and in accordance^ countrieS are 

UcEH^C ^^CSra^Sndard: Austria, B-ltfj^. 
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EN 344 : is** 



1 Scope 



This European Standard specifies requirements and, where appropriate, .test 
SihcS^fStablish conformity with these r^r^te for foo^r intended to 
^otect the wearer's feet and legs against foreseeable ^ha^arda in a variety of 
working sectors. 

This standard can be used only in conjunction with W 345 i 1992, EN 346 i 1992 
or EN 347 ; 1992, which give requirements for footwear relating to specific 
levels of risk, 

2 Normative references 

This European Standard incorporates by dated or undated reference, provisions 
frr™ ot^er^uM ications - These normative references are cited at the 
f ^opSar^placS in the text and the publications are listed hereafter. For 
d^ed references, subsequent amendments to or revisions of any of these 

nations apolv to this European Standard only when incorporated in it by 
SSSSeS Tr re?isiS For undated references .the latest edition of the 
publication referred to applies. ^ 

EN 345 : 1992 Specification for safety footwear for professional use 

346 : 1992 Specification for protective footwear for professional use 

EN 347 : 1992 Specification for occupational footwear for professional use 

ISO 34 : 1979 Rubber, vulcanized - Determination of tear strength (trouser, 

angle and crescent test pieces) 

ISO 1817 : 1985 Rubber, vulcanized - Determination of the effect of liquids 
ISO 2023 : 1973 Lined industrial rubber footwear 

ISO 2286 : 1986 Rubber - or plastics-coated fabrics - Determination of roll 

characteristics 

ISO 2589 : 1972 Leather - Physical testing - Measurement of thickness 

ISO 3290 : 1975 Rolling bearings - Bearing parts - Balls for rolling bearings^; 

ISO 3376 : 1976 leather - Determination of tensile strength and elongation 

ISO 3377 : 1975 Leather - Determination of tearing load 

ISO 4045 - 1977 Leather - Determination of pH 

ISO 4593 : 1979 Plastics - Film and sheeting - Determination of thickness by 

nechanical scanning 

ISO 4643 : 1992 Moulded plastics footwear - Lined or unlined polyvinyl 

chloride) boots for general industrial use - Specification 

ISO 4648 : 1991 Rubber, vulcanized or thermoplastic - Determination of 

dimensions of test pieces and products for test purposes 



PAGE 18/96 * RCVD AT 2/1 1/20Q4 3:06:00 PM [Eastern Standard Time] * SVR:USPT0£FXRM(6 * DNIS:8729306 * CSID:4127778364 * DURATION (mm«s):1M8-w^^ 



FEB 11 2004 15:13 FR BAYER-PATENT DEPT. 4127778364 TO 91703B729306 P. 19/96 

. ™i-ion of abrasion resistance using a rotating 
ISO 464* . I** ^^^f^f 

' with rubber or plastics - Determination, of tear 

150 4674 : 1977 Fabrics coated wit* rUDoer * * ... 

resistance / 

■ «f t-hickness of woven and knitted 

- Lined or un lined polyurethane boots 
ISO 5423 = 1,92 ^^f^SaHL ^i-tion. 

3 Definitions iiluStratfid in fibres 1 and 2. 

NOTE: The exponent parts of footwear 

F or the purposes of this stared, tha folding definitions ^ 

, , fatv footwear for professional use, *>££f ^iS^hrougn'aSaents 

* featurt^S pSScTthe wearsr fraj. *g^^<S£E fitted with ™ 

* iTthe working ^^^^iSacTwhen tested at an energy level of 
designed to give protection again^ 

200 J- „ 

i Footwear incorporating 

3.2 protective footwear ^fP^^artr ££n injuries which could arise 
^.^Hve features to protect the ^^,™^~ch the footwear was designed. 

fitted with toecaps designed ix> gxv 
energy level of 100 J- 

* i.c^. Footwear incorporating 

3.3 occupational footwear for P« f ^^:^^ juries which could arise 
^t^ ffr ^ footer was designed. 

through accidents m the working 

3.4 leather; This term covers 

_ , ^ „ kin taxied to be iiroutrescibie with its 

graiji layer. 

Mter split: «-* « -«JJ g*£ 25 S^nSct and 

3.5 rubber; Vulcanized elastomers. 

,.* p.i^ic —d— — ot f*"-*— • >^y^<= hl « i < ! « 

or thermoplastic rubber. 

distance between the top surface of the 
L'tr^^o^S'i^Sd SfKh-t P~nt of the b«* c £ th. ««. 



PAGE 19J96 ■ RCVD AT 2(11(2004 3:06:00 PK1 [Eastern Standard Time] ' SVR:USPT0-EFXRF-1fS" DKIS:8r29306 • CSID:412T7i'8»4 * OURATIOn (mm-ss|:19-0S 



FEB 11 2004 15=19 FR BAYER— PATENT DEPT. 
EN 344: my* 



4127778364 TO 917038729306 



P. 20/96 



3.8 ii^ole: ^-rerrovabl* bottom inside component of the footwear adjacent 
to the foot- 

3.9; lining: Inside layer of the v&er which is, adjacent to the foot. 



3.10 



fuel oils Aliphatic hydrocarbon constituent of petroleum. 



Collar 



Tongue 




r 



Feather line 



Through sole 



Outsole 



Safety or protective 
toe cap 



Safety or protective 
toe cap 



Facing 



Collar 




Outsole 



Penetration resistant insert 
Figure 1 : Parts of footwear 
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Upper 




Safety or protective toe cap 



Upper 

/ 



Rigid sole 



Reinforcing welt 
with nails 




OUtsote I Rigid sole 

Wooden sole 

Pi gure l: ***** of ^ (continued) 



■ Upper 



Vamp 




Heel 




Vamp 



Outsole 



all 



polymeric (i.e. en1 
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4 Requirements 

4.1 sailing and conditioning 

m - nutl fcer of samples, i.e. separate items'^ leditwear, to be tested in 

r^.rST^kt^!LSe%vith the requirenents specified in clause 4, together 
SSrSSTot' test Pieces taken fron each W le, shall be as given 

in table 1. 

Wherever possible, test pieces shall he taken from the whole footwear, 

ktytp. if it is not possible to obtain a large enough test piece from the 
* Sen a sanple of the notarial from which the consent has been 
SnSSureT^Y STsed instead and this should be noted in the test 
report - 

Where sauries are required from each of three sizes, these- dial 1 comprise the 
SrSs^TWlleEt and a middle size of the footwear under test. 

All test pieces shall he conditioned in a standard atmosphere of 20 "C ± 2 "C 
and 65 % ± 2 % r.h. for a minimi of 48 h before testing, unless otherwise ; . 
stated in the test method. 

The maximum time which shall elapse between removal fr«n the conditioning 
ISospheW andthe start of testing shall be not greater than 10 nan, unless 
otherwise stated in the test method. 

Each test piece shall individually satisfy the specified regui-ranent, unless 
otherwise stated in the test method. 



f ■■ 
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IV 1 



, And test epeciioens or test pieces 
T^ble 1: Minixoutn mxcber of aarnples ana 



Requirernent 


Clause 
reference 


. Nupoer 
of saitples 


Nurober of test. • 
pieces from each 
sample 


Upper/out sole and 
sole inter layer 
tend strength 


4*8.7 


1 from each of 
3 sizes 


1 


Internal toeeap 
length 




1 pair frotn 


1 pair 


Impact resistance 


4-3.2.3.1 
4.3.2.3-2 


1 pair trotx each 
of 3 sizes 


1 pair 


frrtiDfes s ion 
resistance 


4.3.2.4-1 
4.3-2.4.2 j 


1 pair from 
each or 0 sizes 


1 pair 


Corrosion 
resistance of 
nvatal toecaps or 
rretal penetration 
resistant inserts I 


4-3.2.5 

_ ■ _ i_ ^ 1 
4.3.3.2.3 


2 


1 

- ■ 


Penetration 
resistance 


4.3.3-1 


! 1 pair from 

each of 3 sizes 


1 pair 


Diniensions of 
penetration 
resistant inserts 


4.3.3-2.2 


1 1 pair f rort\ each 
of 3 sizes 


1 pair 


Electrical 
resistance 


4.3.4 


( 1 pair f roco 

eacn oj. -j ja-mc 3 


1 pair 


Insulation 
against heat 


4.3.5.1 


1 2 


1 


Insulation 
against cold 


4.3.5.2 


1 0 


1 


Energy absorption 
of seat region 


4.3.6 


1 pair f rotn 
each of 3 sizes 


1 pair 


Leakproofness 


! 4.3.7 


2 


1 


Thickness 


4.4.1 
4.5.1 


1 from each of 
3 sizes 


3 



i 

I 
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Table Is (continued) 



Requirement • 


Clause 
reference 


wv*uper a- 

of sanples "~ J / '* 


Number of 

test pieces from 

each sample 


Tear strength 


4«4«2 


1 from each of 
3 sizes 


3 


Tensile 
prope ru ie3 


4.4.3 


1 from each of 
3 sizes 


3 


Flexing 
resistance 


4-4*4 


1 from each of 
3 sizes 


1 


Water penetration 
and water 
absorption 


4-4.5 


1 from each of 
3 sizes 


1 


Water vapour 
permeability and 
coefficient 


4-4.6 
4-5*4 


1 from each of 
3 sizes 


1 


pH value 


4-4-7 
4.5-5 
4.6.2 

A "7 "3 


1 f rati each of 
3 sizes 


1 


1 Hydrolysis 


4.4.8 
4.8.6 

t— • V — V 


1 from each of 
3 sizes 


1 


Abrasion 
resistance of 
lining 


4.5.3 


1 from each of 
3 sizes 


4 


Thickness of 
insole 


4.7.1 


1 from each of 
3 sizes 


1 

s 

r 

i 


Water absorption 
and desorption of 
insole 


4.7.3 


1 f ran each of 
3 sizes 


1 


Abrasion 
resistance of 
insole 


4.7.4 


1 from each of 
3 sizes 


1 


Thickness of 
out sole 


4.8.1 
4.8.2 


1 from each of 
3 sizes 


1 
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Clause 
reference 


Number 

of saitiples 

' 1 


Number of 1 
t^t pieces from 1 
^ch saitgle 


1 Abrasion 

1 resistance of 

1 otitsole 


4°8-4 


1 frcro each of 1 
3 size© 


1 1 
i 


| 0 f outsold 


4*8«5 


r 1 from each of 
1 3 sizes 




jE^sistance to 
1 hot contact 


4.8.8 


jlfroo each of 
3 sizes 




r Resistance to 
J fu^l oil 


4.8.9 


1 1 from each of 
1 3 sizes 


1 

i — — 



4.2 Desxgn . , , __ e ii nostra ted in 

3 • = nf footwear covered by this standard are must 
NOTE: The designs of footwear 

figure 3. 
4.2.1 Ttoight of nFTgr 

^ ^ of the (M — U * - — ' in *— 2 " 

Table 2: Height of u£ger . — 



— 


Footwear 


size 


Height, h 






r 

Paris points 


English 


Design 
A 
ram 


Design I 
B 

mm 1 
rain* 


Design 
C 

min- 


Design 1 
D 1 
ntfl I 
min. 
255 1 


it' ^ 


36 and nelow 

37 and 38 
39 and 40 


3 and below 

4 and 5 
6 


"< 103 

< 105 

< 109 


103 
105 1 
109 


162 
165 1 
172 


260 

270 I 




41 and 42 

43 and 44 
45 and above 


7 and 8 
9 and 10 
11 and above 


< 113 

< 117 
j< 121 


113 
117 
121 


178 

185 
192 


280 
290 

300 . 



4.2-2 .^at region 

The seat region shall be closed. 
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E Thigh boot 



Note; Design E is a knee-height boot (design D) equipped 
with a thin impermeable material which attends the upper 
and which can be cut to adapt the boot to the wearer . 

Figure 3; Designs of footwear 



4.3 Whole footwear £ 
4.3.1 Sole performance 

4.3.1.1 Construction 

Unless the footwear has a rigid sole, an insole shall be present in 
such a way that it cannot be removed without damaging the footwear. 

4.3.1.2 Upper/outsole bond strength 

When footwear, other than that with a rigid sole, is tested in 
accordance with the method described in 5.1, the bond strength shall 
be not less than 4,0 N/mnw 
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73* 



4.3.2 T« prafaection 

4.3.2.1 G^l _ ^ inoorporated H ^, £o ^r in such a 

Safety or ^^i^Ste^e^ed without dan*ging it. 
manner that fchey eaiwot be renev^ 

With the exception of a * A f^T" van « Ai*d«g or an eiesnent °* ,^^^I inq 
Sth internal ****** ^^Lf^^aSV 

^ aS ji^'bSc Sge of the tcenap to at least 5 beneath 

SSfffjTS £ ^i^irection. 

«u a i I he not less than 1 nro in 
^ r^i^t covarii^ «« «- *" " 910n SteU 

4 3.2.2 InUygaQgEl^ of toecaES ^ 
^eB: Mixriiai* eternal length of t^cape 



1 Size of footwear 


MijiiniOT internal length 1 


I Paris points 


B^glish 


36 and below 


3 and below 


34 




4 and 5 


36 


1 37 and 38 






38 


39 and 40 


6 






7 and 8 


39 


1 41 and 42 


1 43 and 44 


9 and 10 


40 


I 45 and above 


11 and above 


42 
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4*3*2-3 Tnyact resistance 

4.3.2.3.1 Incact resistance of safety footwear 

When safety footwear is tested in accordance' with' ^hef ro£thod described in 5.3 at 
an energy level of 200 J ± 4 J, the clearance under the toecap at the rooront of 
Wsact shall be not less than the appropriate value given in table 4. In 
addition , the toecap shall not develop any cracks on the test axis which go 
through the inateriai, i-e, through which light ean be seen- 



Table 4 s Miniimxii clearance under toeeaps at intact 



Size of footwear 


Mininun 
clearance 


Paris points 


English 


36 and below 


3 and below 


12,5 


37 and 38 


4 and 5 


13,0 ■ 


39 and 40 


6 


13,5 


41 and 42 


7 and 8 


14,0 


43 and 44 


9 and 10 


14,5 


45 and above 


11 and above 


15 r 0 
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■■ Ln ^^ £ -" — ... 1 _ h& n^thod described in 

When protective footgear gtf 2 %7£!!SS£?- «£er 4 
eT-i JE an enerqy level of 100 J ± ^jHata, value given in table 

ass^s sseSSf ifis* -* - te — ■ 

4 3 24.! Cssr^L-^^^^^ 29 ^ 

4 ^ . ^ ii.L th e „«thod described in 5.4, 

4,3 " ! -* , . , rlta _. th. method described in 

4-3.2.5 ^^.si.n^^*^^ ^ 

described un 5.5. rne co "r^ 2 in area. 

none of which shall exceed 2,3 in area. 

i ™w to all-nibber footwear because the 
NOTE: This ^j S /^w S th^rubb^during the .^acturing process 
boecaps are bonded directly to tne ... protective coating, 

^a.c^^^^^^o^et? and protective footer 
STS^^oSt^ ^agai-t Srrosion (see also A.l.M- 



,.-J 
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4.3-3 Penetration resistance 

4.3*3.1 All tx»netration resi stant footwear 

When footwear is tested in accordance with the itie^a -described in 5*6 the force 
requix^ to penetrate the sole unit: shall be not less than 1100 N* 

4q3o3q 2 Additional re^res^ts for footwear whic h incorporates penetration 
r^istant inserts 

SOTB* Recoim^ndations for further teste which may be used to assess 
the suitability of penetration resistant inserts before they are 
incorporated in footwear are given in annex B„ 

4 3 3,2,1 Construction The penetration resistant insert shall be built 

into the bottom of the shoe in such a manner that it cannot be removed Without 

damaging the footwear. 

The insert shall not lie above the flange of the safety or protective toecap and 
shall not be attached to it, 

4*3.3.2.2 Dimensions The penetration resistant insert shall be of such a " 
size that with the exception of the heel region r the maxiirum distance between 
the line represented by the feather edge of the last and the edge of the insert 
is 6,5 mm. In the heel region the maximum distance between the line representee 
by the feather edge of the last and the insert shall be 17 mm. (See figure 4) - 

The penetration resistant insert shall have no more than three holes of maximum 
diameter 3 mm to attach it to the bottom of the footwear. The holes shall not 
lie in the shaded area shown in figure 4. 

4.3.3,2,3 Corrosion resistance of metal renetration tesist^t inserts _ in _ 
all -rubber footway When all-rubber footwear is tested and assessed in 
accordance with the method described in 5.5 the penetration resistant insert 
shall exhibit no more than five areas of corrosion, none of which shall exceed 
2,5 rum 2 in area, (See note to 4*3.2.5 and also B.1.3). 



e 
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Dimensions in mm 



Une left by the Une left by the 




L = The length of the inside Of the bottom of the footwear 

Figure 4: Position o£ penetration 
resistant insert 
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4.3.4 Electrical resistance 
4*3*4.1 Conductiv e footwear 

When measured in accordance with the netted *esbrt$ett itt 5.7 after ^conditioning 
in a dry atuwsphere 45.7.2.3 a) K the electrical resistance shall be not greatei 

than 100 kQ- 

4o3.4o2 Antisffcatic footwear 

When n^ea^ured in e<20ordance with the fitethod described in 3.7, after conditioning 
in a dry and wet atmosphere <5o7o2*3 a) and fo)), the electrical resista^ice shall 
he not less than 100 kOand not greater than 1 000 Hflo 

4*3-5 Resistance to inimical environments 

4,3.5-1 Heat insulation of sole complex 

When footwear is tested in accordance with the method described in 5 #8 the 
temperature increase on the upper surface of the insole shall be not greater 
than 22 r 

The insulation shall be incorporated in the footwear in such a manner that it 
cannot be renoved without damaging the bottom of the footwear. 

4.3.5.2 Cold insulation of sole complex 

When footwear is tested in accordance with the method described in 5.9, the 
temperature decr eas e on the upper surface of the insole shall be not more than 
10 *C. 

The insulation shall be incorporated in the footwear in such a manner that it 
cannot be removed without damaging the bottom of the footwear, 

4-3,6 Energy absorption of seat region 

When footwear is tested in accordance with the method described in 5.10 the 
energy absorption of the seat region shall be not less than 20 J. 

4.3*7 IJeakproof ness ^ : . 



When tested in accordance with the method described in 5*11 there shall be no 
leakage of air. 



t 
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is a 



4^4 Upper 

^ ^ifi^ for uppers do not apply to the 

extension of the i^E«r 

MOTE 2* The textile layer i* all-mbb^and aii^oly^ric footwear 

S^of Se and should not be rw~i. 

4.4-1 Thieknesa 

^ A ...w ^ aTO roTsriate sr^tbod, .the thickness of the 
Whan deterged in ^fSf^jSsfJhS^S value given in table 5. 
upper at any point shall &e nc«- 

^ thicks of th. W» — » i"* 1 ^ *» " rt " e UY<!r - 



Table 5i Minincm thickness of 


upper 


Type of material 


Test method 


Minimxti thicVcness 
mm 


Robber 
1 polymeric 


ISO 4648 : 1991* 
ISO 4593 : 1979 


1,50 
1,00 


* Using a thictar* 
10 mm diameter 


ess gauge with a flat presser foot of 
and a load of 1 N. 



4,4-2 Tear gr^enath. 



—m m -m — — " — ■ , » n 

When dstenlned 1> ^f^^^^^^V^' ^^^^^ 
when the minimum tear strength shall be 3U N. 



Table 6: Miniraun tear strength of upper 



Type of 
material 


Test method 


Minimum force 
N 


Leather 


ISO 3377 i 1975 


120 


Coated fabric 
and textile 


A, 2* of 

ISO 4674 : 1977 


60 


- Using a rectangular test piece 50 mm x 25 mm vith a 
STlo mm long placed centrally and parallel with the 
longer sides to form a trouser tear test piece. Carry 
out the test at a constant rate of traverse of 


10U mrn/min. 
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When determined irk accordance with the -appropriate method, the tensile - 
properties shall be as given in table 1 ?. ^ ^ ^ 

1&bl@ 1% Tensile properties 



Type of 
material 


Test method 


Tensile 
property 


Value 


Leather 


ISO 3376 : 1976* 


Tensile 


15 N/mm2 


split 




strength 


miniiTuro 


Rubber ^ 


Annex A of 


Breaking i 


ISO N 




ISO 2023 t 1973 


force 


mininum 


| Polymeric 


ISO 4643 : 1992 


Modulus 


1,3 MPa to 




at 100 % 


4,6 MPa 






elongation 








Elongation 


250 % 






at break 


minimum 


* Usirig the test piece 1 = 90 mm, bi = 25 mm, 



4-4.4 Flexing resistance 

When tested in accordance with the appropriate rnethofl, the upper shall withstar 
not less than the ntmber of continuous flexes given in table 8 without 
cracking. 



Table 8: Miniirum number of flexes ... 



Type of material 


Test method 


Miniirtm number of 
flexes 


Rubber 
Polymeric 


Annex B of 

ISO 2023 : 1973 

Annex B* of 
ISO 4643 : 1992 


125 000 
150 000 


* Test carried out at - 5 *C. 
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4.4.5 wat«r penetration and water abeorpti*** 

! t^fS^l^^S^^ during 49* per**; »r excerf 2 , 

after a further 30 ndn- 

4.4.6 tfeV«^ aM l ^ antI CQefficiG ^ • 

^ in acoort ^. with the fliethods described in 5,13, the *ater vapour 

^SSSy sh^^ than 0,8 y^h), and the wat*r vapour 
SSficient shall be not less than 20 mg/cm2, 

4.4.7 pH value 

, faB) .^ ^ accordance with the nethod described in 

below 4 the difference figure shall be leas than 0,7. 

4.4.8 Hydrolysis 

££X E of ^^^^L^ST^ar^ 150 000 flex cvc les. 
Sntitioning at anient teiperature shall be carried out at 20 C±2 C. 



0 
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4.5 Lining 

NOTE:- The textile layer in all -rubber and all-polymeric footwear is a par 
* of the upper arid 'Should not be tested* • ' * „ - 



4*5*1 Thickness 



7" 



^en determined in accordance with the ^appropriate method, the thickness of the 
lining shall be not less than the value given in table 9* 



Table 9; Minima thicteiesa of linijsg 



Type of material 


Test method 


Minimum thickness 
mm 


Leather 


ISO 2589 : 1972 


0 r 8 


Coated fabric 


ISO 2286 : 1986* 


0,8 


Textile 


ISO 5084 : 1977* 


0,8 


* Using a thickness gauge with a flat presser foot of 
diameter 10 mm exerting a pressure of 2 kPa. 



4.5.2 Tear strength 

When determined in accordance with the appropriate method, the tear strength of 
the lining shall be not less than the value given in table 10. 

Table 10: Miniiwro tear strength of lining 



Type of material 


Test method 


Minimum, 
force 
N 


Leather 


ISO 3377 : 1975 


30 


Coated fabric 
and textile 


A,2* of 

ISO 4674 ; 1977 


15 


* See table 6 for test conditions. 



r 
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1 



4.5.3 Abrasion reaxgtgncg , - ^ wearing surface 

- dry 25 600 cyclea? 

- wet 12 BOO cycles. 

w rtoeabii iter aj^goeff icieri^- 
4,5.4 ^ — * ^ter vapour 

4.5.5 a-SiSS ^rtaocewiththerethoddeecri^in 

JS=iT iHEiJSiS — i * *- °- 7 - 

4 " S _a only be tested If the nat-ial to- J* 

S'o^'lhS^fdS""'"" a»t =£ the "EP* »»<«r«l- 

4.6.1 ffia^-B^ ™ ria te the t-r strath of 

When determined it- "gtS^tffv^ in ^ " ' 

the tongue shall oe not leas on- 



Table 11= Mini»»> tear rtrength of tongue 



Type of material 


Test method 


Miruurrum 1 
force N 1 


Leather 


| ISO 3377 : 1975 ■ 


36 ] 


Coated fabric 
aiYd textile 


A. 2* of 

ISO 4674 : 1977 




1 * See table 6 for test conditions. 
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4.6,2 pB value 

when leather tongues are tested in accordance with the method described in 
ISO 4045 3 1977, the pH value shall be not less^ than 3,5 and if the pH is 
below 4 the difference figure shall be leas thaii^/?*-' " ' 



4^7 Insole 



«.7ol Thicteegs 

W*en deterrtiined bry the following xnethod, the thicloiess of the insole shall foe 
not less than 2,0 mm. 

Cut through the sole in the region of the cleat and measure the thickness 
using a graduated eyepiece with 0/1 nu» scale graduations* 

4.7,2 pH value 

When leather inaoles are tested in accordance with the tuathod described in 
ISO 4045 : 1977, the pH value shall be not lese than 3,5 and if the pH i© 
below 4 the difference figure shall be less than 0 r 7, 

4.7 3 Water absorption and desorption 

When tested in accordance with the method described in 5.15, the water 
absorption shall be not less than 35 % (m/#) and the water desorption 
shall be not less than 40 % (m/m) of the water absorbed. 

4.7-4 Abrasion .resistance 

When non-leather insoles are tested in accordance with the iraithod described ir 
5*16, there shall be no surface tearing before 40D cycles- 



4.8 Outsole 



4.8.1 Cleated outsoles 
4.8.1.1 Cleated area 

With the exception of the region under the flange of the toecap, at least d% 
shaded area, as shown in figure 5, shall have cleats which are open to the si< 



_ 0.45 x L 


i 












w 







Figure 5: cleated area 
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4.8.1.2 Thickness 

For ^tiU*^ o^eoles. the thi**— as sWf in V. shall >* 

not less than 4 nro* 

than 6 mm. 

4.8.1,3 Cleat height 

. j „ ^™ n t^d outsold, the cleat height &2* as 

be not less than 2,5 nnw 
* M r all-rubber «t ll-Bol^rio tte =l-t h*M*t. d 2 . as sho-n in 

' fS^e afrt.ll *> not 1MB ««<- 

^^'^•^'3, * -I- * «- »*« of the troao. 

4.8.2 Thicjgjegs of nonr cl^tftd oatsoles 

, *w- w « of * non-cleated outsole at any point shall be not less than 
The total thickness of a non-cieaw^ 

6 rrrru 

4.B.3 Tear strength 

non-leatb- » Sftff •SfS^SS'Eu' 

^t «aS5l*i«-»- «— - — «- 

tear strength shall be not less than 5 kN/rn. 

The test piece Shall be ^ transverse to the longitudinal a*is in the joint 

region, possible. 

4.8.4 Abrasion resistance 

Hhen non-leather outsoles other than those J^^^V^TS" 
footwear are tested in accordance w.th ^^f^f^^ im dist ance of 
ISO 4649 : 1985 (with a vertical ™Sr^han 250 ^ for q 

40 ml . the relative volume loss shall^ be not 9^ greater than 150 ™»3 for 
materials with a density of 0,9 g/nd ^.^l T^t oieces shall be taken from 
materials with a density higher than 0,9 g/ml. Test pieces snail 

the joint region. 

for outsoles from all-rubber or all-polyneric footgear, tested as described, 
the relative volume loss shall be not greater than 250 nun . 
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Figure 6a : Conventional construction 




Figure 6b: Strobel construction 

Figure 6; Direct injected, vulcanized 
and cemented outsolee 




Figure 7: Multi-layered outsoles 




Figure 8: All-rubber and all-polymeric 

footwear 
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4.8-5 Flexing rra iatance 
flex cycles. 

♦ 

4.8.6 ByagolvaiH 
_ are tested in accordance with the tnethod described in 

Vihen Pol^Sf^or^TJw terbeSg prepared and conditioned as described in 

4.8.7 Tnterlaver hoftd strength 

+-v^. tr^fKod described in 5.1, ^« bond strength 
S^SSSSftSS ^ d S1—t layer .hall be not less than 

4,0 N/tmw 

^ 4.8. B Rgaistanca to hot contact 

" , , method described in 5.18, rubber and 

When tested in acoord^^th the n^tft^ O cracks when bent around 

polymeric outeoles Bhall not and ^J^ 0 ^,^ shall develop no 

cScTo^cnarSS JgStSStSS^ when bent around the mandrel . 

4,8.9 Reaigtar^ ^ to £oal oil 

*- tested in accede with the s-thod described in 5.19.1. the increase in 
volume shall be not greater than 12 %. 

If the serial shrink or ^ec^ brittle ^eTa^^ in 

„«thod described in 3-^. ^grSwtfSall be not 

accordance with the method described in 5-19./- ine cm- g 
greater than 6 mt. before 150 000 flex cycles. 




i 
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5 Teat methods ? * 

5,1 Deteradnation of upper/OUtoole and «ole interlayer bond strength 

MMsumoent of the force required to separata the upper from the ourtsole or to 
separata adjacent layera of the outsole or to cause tear failure of the upper or 
the ©ole° 

5 ± 2.1 Tensile machine , with a xneans of continuously recording load, with a 
law separation rate of 100 mrm/min ± 20 mm/min and a force range of 0 N to 600 N. 
The machine shall be fitted with either pincer or flat jaws (depending on the 
type of construction of the test sample) , 25 mm to 30 nn wide, capable of f irmly 
gripping the test pit 



5*1.3 Preparation of test pieces 

NOTE; In all cases the objective should be to test the bond strength 
nearest to the edge of the assembly. The test need not be carried out wC 
the bond has been made by grindery (using, for exanple, nails or screws) or 
stitching - 

5,1.3.1 Sole/upper bond strength: construction t^pe a (see figure 9) 

Take a test piece frcm either the inner or the outer joint region. 

Cut the test piece with sides at right angles to the edge of the sole using a 
press knife or handsaw to cut through the upper, insole or outsole to produce a 
test piece about 25 mm wide. The -length of the u^per and sole should be about 
15 mm measured frcm the feather line. (See figure 10.) Refrove the insole. 
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5.1.3-2 §ol^ fetf -J3*&^ h f c f d an de 

(see figure 9) 

the inner or the outer joint region. 
Take a test piece from either me n"*^ ^ 

. . , VYa ^ v=Y to produce a test piece with a width of 
Cot the ^rand so^at X r^J^^SSS! R«*ve the insole, 
about 10 mm and a length of not less ^ 

for a length of about 10 mm by inserting a hot 
Semrate the upper fron the sole tor a iengui 
SJeSto theadnesiw layer. (See figure 11.) 

1^*. ^n^^vt-ifin is e or d when the distance 

(see figure 9) 

- k the inner or the cater joint region. 

Take a t^st pxece from either tne in**" 

fS piecTaSoS S -«ide and at least 50 mm long. 

Sepa^te the sole layer, for a length of about 10 mm by inserting a hot knife 
So the adhesive layer. (See figure 11.) 
5.1.4 Ifeasurgment of bond strength 

ways. 

a) For .ol./UHer bona strength: construction type a. 

the test pis« » £" 1 STJS' rSrl jJS/*" 

SSS ft "L^itio^oJ 100 t 20 

b) For sole/upper bond strength: construction types b, c, d and e and 
Sole IntSiayefSnd strength: construction types f and g. 

Clan* the separated ends of the test piece in the flat ja^ ^ 1 '~ d/ 

defo?mit!on graph (see figure 13) at a jaw separation sp^d of 
100 mm/min ± 20 jnm/min. 

5.1.5 calculation and expression of results 

Estate freer, the loadydefonretion graph, the average peeling load in Newtons 
S dtvtde Wthe average width to give the bond strength in N/nun. 
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Type a: conv^&feional lasting 

Cemented or moulded OUtSOX^ 
having an extended edge 




Y 

Type 5b; Conventional lasting 
Close feristftted outsole 




Type c: Conventional lasting 

Direct injected or vulcanized 
outsold or cemented dished outsole 




Type e: Conventional lasting or strobel 
stitched with ruliher mudguard 
and cemented outsole 




Type d: Strobel stitched 

Cemented dished outsole 
or direct injected 
or vulcanized outsole 




Type Machine sewn or welted 
where the outsole is 
bonded to the thorough sole 



Type g: Multi-layered sole 

It may be moulded-on sole, 

a moulded unit or a built unit 

Figure 9: Types of construction showing position for preparation of 

the test piece for bond strength test 
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Dimensions in ran 




Feather line 



Figure 10: Cross 



section of test piece 




Figure 11: Prepaid test pie 
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JSMgnre 12: Pincer jaw allowing position of t^st piece 
Peeling force, N 

A 




Deformation 

Figure 13 : Exaonple of load/ deformation graph 
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5.2 Determination of internal toecap length 

5.2.1 Preparation cf test diece 

Carefully extract the toecaps f ran an untested pair ^footwear. 
Preconditioning of the test piece is unnecessary., 

5.2.2 DetermUftation of the teat axis 

Position the left toecap with its rear edge in line with a base line and draw 
its outline. Repeat the exercise with the right toecap of the pair. Position 
the outlines in such a manner that the outlines at the toe end of the toecaps 
coincide and the base lines coincide. (Sea figure 14. ) 

rark the four points A, B, C and D where the outlines of the right and left 
toecaps intersect on the base line- Erect the perpendicular from the base line 
at thTmid point of AB or CD- This constitutes the test axis for the toecap. 

5.2.3. Test procedure 

Place the toecap, open side down, on a flat surface. Using an appropriate 
gauge, measure the internal length, 1, along the test axis from the toe to the 
back edge at a distance of 3 xm ± 0,5 ran above and parallel to the surface upon 
which the toecap rests. (See figure 15.) 
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Dimensions in 



J 



•'i i 



*■ 



3 t 0,5 



Test axis 



/// 




V 





Figure 15: Measurement of internal 
toecap length 



i-T -> 
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5.3 Determinaticin of intact resistance 
5-3*1 Apparatus 

&3* tS' giS S^Suired i^act energy calculi as potential energy. 

th*. striker (see figure 16) shall consist of a wedge at least 60 mm long, the 
tZ£**^J}£* an angle of 90 ■ ± 1*. The ^P--We J£- 
Sail be rounded to a 3 mm ± 0,1 mm radius. During tte test .the apex shall be 
parallel within ±17' to the surface of the clawing device. 

The base of the apparatus shall have a mass of at least 600 g 1 block 

of dimensions at least 400 mm x 400 mm x 40 mm deep shall be bolted to it. 

The apparatus shall be free standing on a flat and level floor which is 
25f?cien?Sr-a S Bive and rigid to support the test equip—t. 

NOTE- Provision should be made for a n^chanism to catch the striker after 
5? f irsTSSct so that the test specie is struck only once. 

■5^12 Clamoiiw device, consisting of a ssnooth steel plate at least 19 mm 
t^l Jw^Tm mm i» area of rnini*^ hardness 60 mc with a scr^ c ^ 
Sr clasping the insole of the toe-end of the footwear under test to the plate 

awaT^ill not restrict any lateral expansion of the toecap duringthe 
i™»ct test (See figure 17). The stabilising fork, which is to be introduced 
Sto? hfiront jEfc ofSe footwear, shall be adjusted by mean* of the adjusting 
screw te rSt on^he insole, parallel to the base-plate. The clamping screw <M8 
thread) shall be tightened by applying a torque of 3 Nm i 1 Nra. 

3-1.3 Cylinders , of modelling clay of diameter 25 Iran ± 2 mm and of height 
i mm ± 2~mm for footwear up to and including size 40 (Paris points) and 



5. 

20 

25 mm ± 2 mm for footwear above size 40. 



The flat surfaces of the cylinders shall be covered with aluminium foil to 
prevent than sticking to either the test specimen or the test equipment. 

5.3.1.4 Dial gauge , with a hemispherical foot of 3,0 mm ± 0,2 mm radius and 
\ a hemispherical anvil of 15 mm ± 2 mm radius exerting a force of not greater 

than 250 rrN. 

5.3.2 Procedure 

5.3.2.1 Determination of the test axis (see figure 18) 

locate the testing axis by placing the footwear on a horizontal surface and 
against a vertical plane so that it touches the edge of the sole at points A 
and B on the inner side of the footwear- Construct two further vertical planes 
at right angles to the first vertical plane so that they meet the sole at paints 
X and V, the toe point and heel point respectively. Draw a line through 
X and Y. This constitutes the test axis for the forepart of the footwear. 
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5.3*2-2. Preparation of teat piece 

Prepare the forepart of the footwear by cutting off the toe end 30 mm behind the 
rear edge of the toecap* Do not remove the upper and lining. If the footwear 
has been si^plied with a renewable insock, carry out the't^es£ >titir it in place. 

Preconditioning of the test piece is wmeGeBsar?* 

Test prnr^rhire 

Position a cylinder €5o3<,lo3) on one of its ends inside the te^t_ piece with the 
centre of the cylinder on the test axis and the back edge of the cylinder level 
with the rear edge of the cap. (See figure 19) 

Position the test piece in the innpact apparatus (5.3.1.1) so that when the 
striker hits it, the striker shall project over the back and front of the 
toecap. Adjust the clairping device (5-3.1.2) , 

Allow the striker to drop on to the test axis from the appropriate height to 
give an inpact energy of 200 J 1 4 J for safety footwear or 100 J + 2 J for 
protective footwear* 

Measure, to the nearest 0,5 mm, the lowest height to which the cylinder has been 
compressed within 10 mm of the impression of the back edge of the toecap using 
the dial gauge (5.3.1-4). 'This value is the clearance" at the moment of 
impact. : 
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Dimensions in mm 




Figure 16: Impact striker 



Dimensions in nun 



Clamping screw 

Adjusting screw 



Clamping screw 




60 



J.SxtS' 



10 



10 thickness 



Modelling clay 
cylinder 



Baseplate 
Stabilizing fork 



Section A- A 




Figure 17: Footwear clamp 
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Figure 18: Test axis for footwear 




Figure 19: Position of cylinder for impact 
or compression test of footwear 
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5,4 Determination of oonoresaion resistance 
5.4.1 Apparatus 

5.4.1,1 Cpropresaion testing raachii^ capable of subje^iftg^the test piece to 
a force of at least 20 kN (to a tolerance of ± 1%) between flattens which *nove 
at a gpeed of 5 mm/iain ± 2 mm/rain - The plattens shall remain parallel during 
the application of the load and shall have a miniitium hastiness of 60 HRCo The 
measursi^nt of the force shall not be affected by eccentrically applied forces. 

5o4<,lo2 Cylinders, as described in 5*3.1.3. 

5.4-1*3 Dial gauge, as described in 5.3,1.4. 



5.4.2 Procedure 

5.4.2.1 Deterioration of the test axis 
Determine the test axis as described in 5.3.2,1. 

5.4.2.2 Preparation of test piece 

Prepare the test piece as described in 5.3.2.2. 
Preconditioning of the test piece is unnecessary. 

5.4.2.3 Test pro opdi ire 

Position a cylinder (5.4.1-2) on one of its ends inside the test piece with the 
centre of the cylinder on the test axis and the back edge of the cylinder level 
with the rear edge of the cap. (See figure 19,) 

Position the test piece between the plattens of the compression machine 
(5,4,1.1) and congress the test speciiren to a load of either 15 kN + 0,1 kN for 
safety footwear or 10 kN ± 0,1 kN for protective footwear. (See figure 20.) 

Reduce the load, remove the cylinder and Treasure, to the nearest 0,5 mm, the 
lowest height to which the cylinder has been cocrpressed within 10 mm of the 
75 impression of the back edge of the toecap using the dial gauge (5.4.1.3). This 

value is the compress ion clearance. 
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Upper platen 



Modelling clay cylinder 



Figures 20: Apparatus for compression test 



5,5 Deterralnatixxi of corrosion resistance of metal toecape or metal 
penetration resistant inserts in all -rubber footwear 

5-5.1 Preparation of test piece 

Use the complete item of footwear as the test piece* 
Preconditioning of the test piece is unnecessary. 
5-5-2 Test solution 

Use a 1 % (m/m) agueous piece of sodium chloride* 
5.5.3 Procedure 

Pour sufficient test solution into the test piece to fill it up to a depth of 
150 mm. Cover the top of the footwear with, for exan^le, a polyethylene cover, 
to minimize evaporation. * * cover, 

Allow to stand for 7 days and then discard the test solution- 
Remove the toecap or insert from the footwear and examine for any evidence of 
corrosion. When present, measure the size of each area of corrosion in mm* 
and record also the number of such areas. 
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5,6 Deteritdnation of penetration resistance 

546.1 Apparatus 

5. 6.1-1 Teat equipment , capable of Pleasuring cojxpres^si^e 'force up to at 
least 2000 N„ fitted ^ith a pressure plata, in which a test nail, (5*6.1.2) is 
fixed, and a parallel base plate with a circular opening of diaireter 25 mm. The 
axes of this opening and the tsst nail are coincident <see figure 21). 

5,6.1*2 Teat nail, of diameter 4,50 mm + 0 r 05 mm with a truncated end of 

tha form and dijnensions shown in figure 22„ The point of the nail shall have a 

minimsn hardness of -60 HRCo 

NOTE; The form of the test nail should be examined at intervals and if 
departures from the dimensions shown in figure 22 are observed the test 
nail should be replaced. 

5.6.2 Procedure 

5.6.2.1 Preparation of test piece 

R^nove the tipper from the sole unit and use the sole unit as the test piece. 
Preconditioning of the test piece is unnecessary. 

5.6.2.2 Test procedure 

Place the sole unit on the base plate in such a way that the steel nail can 
penetrate it through the outsoie. Press the nail against the sole unit at a 
speed of 10 mm/roijn ± 3 mm/roin until the point has penetrated and neasure the 
maximum force roqui red. 

Carry out the test at four different points on the sole unit (at least one in 
the heel region) with a rrujnijrtxa distance of 30 nut between any two penetration 
points and at a minimum distance of 10 mm from the edge of the insole. For 
cleated soles, carry out the test between cleats. Two of the four measurenents 
shall be made at a distance of 10 mm to 15 mm from the line represented by the 
feather edge of the last. 

If moisture can affect the results obtained, carry out the tests after the sole 
unit has been irnmersed in deionized water at 20 °C + 2 °C for 16 h ± 1 h- 

Beport the minimum value of the individual measurements as the test result. 
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Pressure ptete 




Sole unit of the test piece 
Base plate 



Figure 21: Apparatus for penetration resistance test 

0^50 * 0,05 




Truncated end 








! v 








* 1 



<P tOO 1 0,02 



Figure 22: Nail for penetration resistance test 
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5,7 Determination of electrical resistance 
5.7,1 Appar atus 

5.7. 1*1 Testing instrument capable of supplying a vj^t^e.pf .100 V ± 2 V, 

insuring accuracy within S % and including a device to ensure that it does not 
dissipate mor^ than 3 W in the produot* 

5c,7*l<>2 Internal electrode oonprising steel tells of 5 nun diaji^ter and of 
total mass 4 kg- 

NOTES Ball bearings cciqplying with the requirements of ISO 3290 : 1975 are 
suitable. 

5.7-1.3 External elecrtrode cenprising a copper contact plate cleaned before 
use with ethanol. 

NOTE 2 Steps should be taken to prevent oxidation of the steel balls and 
the copper plate since oxidation could affect their conduc±ivity. 

5.7.1.4 Oondiretive laogoer . 

5.7.1.5 Device for Treasuring the electrical resistance of the laoguer , 
consisting of three conductive metal probes, each of 3 nun ;£ 0,2 mm radius, 
attached to a base plate- t 1Vjo of the probes are 45 mm ± 2 mm apart and 
connected by a metal strap. The third probe is set at a distance of 
180 mm ± 5 mm from the centre of a line joining the other two and is 
electrically insulated from them. 

5*7,2 Pirepn.ration and conditioning of test piece 

5.7.2.1 Preparation. Clean the surface of the sole of the footwear with 
ethanol to eliminate all traces of mould silicone, wash with distilled water and 
allow to dry at 20 *C ± 2 "C, The surface shall not be buffed or abraded or 
cleaned with organic materials which attack or swell the sole. 

For test pieces which are to be tested following conditioning under wet 
conditions, apply a conductive lacquer (5.7.1-4) to the sole over an area 200 mm 
by 50 mm r including the heel and fore part- Allow to dry and then check that 
() the resistance of the laoguer is less than 10 3 n by testing in accordance with 

5.7.2,2. 
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5.7*2.2 MgagugCTgnt of the electrical resistance of the applied lacquer. Pill 
the footwear with clean steel halls and place on the metal probes of the device 
(5*7*1-5) such that the front area of the outsole is supported by the two probes 
spaced 45 nrn apart and the heel area is supported by the third probe. Using the 
testing instrument (5-7,1.1), measure the resistance hetft&en^be front probes 
and the third probe* ' •/ ! 

5 0 7o2^3 a Conditioning » Condition the prepared test piece in one of the 
following atmospheres, according to the type of footwear- being tested; 

a) Dry conditions- 20 9 C*2 *C and 30% ± 3 % r.h, for 7 days; 

b) Wet conditions. 20 *C ± 2 *C and 85% * 3 % r.h. for 7 "days. 

The tests shall be performed within 5 min of the removal of the test specimen 
from the conditioning atmosphere if the test is not to be carried out in that 
atmosphere . 

5*7*3 Procedure 

Fill the test piece with clean steel balls to a total mass of 4 kg using a piece 
of insulating material to extend the height of the upper- ±£ necessary. Place 
the filled specimen on the copper plate, apply a test voltage of 
100 V ± 2 V d*c- between the copper plate and the steel balls for 1 min and 
calculate the resistance. 

NOTE; If the voltage falls below the value specified, Karate Q f the limit 
of 3 W maximum dissipated energy, take n^surements at that lower voltage 
and record it. 

5-8 Determination of insulation against heat 
5-8-1 Apparatus 

5-8.1.1 Sandbath, fitted with a hotplate which can be regulated to 
150 °C + 5 » c (see figure 23). 

5 - 8 - 1 - 2 Heat transfer medium, comprising steel balls of 5 irm diameter and 
of total mass 4 kg. 

NOTE: Ball bearings complying with the requirements of ISO 3290 : 1975 are 
suitable- 

5 - 8 *l*3 Copper /c opper-nickel thermocou ple, soldered to a copper disc 
2 nun ± 0,1 mm thick and 15 nm i 1 urn diameter. 

5 - 8 ' 1 - 4 Temperature measur ing device , with a oonipensator , suitable for use 
with 5.8.1.3. 
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5.8.2 Procedure 

5-8.2.1 Preparation of test piece 

Usa the ccnplete item of footwear as the test pieced ^Condition" it for 7 days at 
20 *€ ± 2 "C and 6S % ± 2 % r*h« Fix the tftetsmoouple to the insole in the 
centre of the joint area and place the steel balls inside the footwear* If the 
upper is not high enough to aeocmmxJate the balls, increase its height with a 
collar* 



5o8.2o2 Teafe proced u re 

Condition the prepared test piece until the temperature of the insole is 
constant at 20 °C ± 2 *C and carry out the test under ambient conditions of 
20 °C ± 2 *C\ 

Adjust the teitiperature of the sandbath to 150 D C ± 5 °C and place the test 
piece on it with sand up to the upper edge of the out sol Ose the tenperature 
measuring device connected to the therrrocouple to measure the terperature on the 
insole as a function of tiire, recording the temperature increase graphically. 

Calculate to the nearest 0 r 5 °C, the increase in ten^jerature after 30 min from 
the tirce the test piece was placed on the sand bath. 



Measuring point for temperature 



rzzz 




Sandbath 



Footwear tilled 
with steel bails 



Hotplate 



Figure 23: Heat insulation 
test apparatus 



) 
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5.9 Detexinination of insulation against cold 




f 



5.9.1 Apparatus • 

5.9:1.1 Insulated cold box * the internal air* temperature? of jpi)ich can be - : -; 
regulated to - 20 °C ± 2 °C* (See figure 24*) / • 

5 0 9*la2 Heat transfer raediian , as "deseriked in S*8 0 lo2o 

5<,9olo3 TherTroeouple , as described in 5 Q 8ol D 3«> 

5„9<,1„4 Temperature meamariDq device , as described in 5. 8*1. 4* " 

5,9,1.5 Copper/zinc allay plate , of 5 nra thieteess, positioned as 
illustrated in figure 24. 

5.9.2 Procedure 

5*9-2*1 Preparation of test piece 

Prepare the test piece as described in 5.8.2.1 

5,9*2.2 Test procedure 

Condition the prepared test ^ece until the tenperat^re of . the outsole is 
constant at 20 °C + 2 °C and £srxy out the test under ambient conditions of 
20 °C ± 2 a C. * 

Adjust the ten^rature of the cold box to - 20 °C ± 2 °C. Place the test 
piece on the laboratory jack inside the cold box, adjusting the height so that 
the top line of the footwear is level with the opening and seal the opening with 
a heat insulating cover. 

Dse the temperature measuring device connected to the therxrocouple to measure 
the temperature on the insole" as a function of time, :racording the temperature 
decrease graphically. 

Calculate, to the nearest 0,5 °C, the decrease in tetrperature after 30 min from 
the tine the test piece was placed in the cold box* 
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Dimensions in 
Thermal insulating cQver 

Elongated hole 



Measuring point for temperature 



Coppermine plate 



Laboratory jack 



Cold box 




Figure 24: Cold insulation test 
apparatus 



Elongated hole 













f 
























120 



5,10 Determination of energy absorption of seat region 
5-10.1 Apparatus 

5.10.1-1 Tegt ecruirroent, capable of measuring compressive forces up to 
6000 N, with a means of recording load/deformation characteristics - 

5,10,1.2 Test punch , being the back part of a standardized last made in 
polyethylene 1> , The last is sectioned on a plane vertical to the feather 
edge and at 90° to the axis of the back part. (See figure 25.) The length of 
the punch in relation to footwear size is given in table 12. 



x Information on the availability of suitable punches may be obtained from 
the Secretariat of CEN/TC161* 
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Tabi^l2: length of test punch . 



P. 62/96 



footwear size 


nro 






36 and below 


3 and below 


65,0 


37 and 38 


4 and 5 


67,5 


39 and 40 


6 


70,0 


41 and 42 


7 and 8 


72,5 


43 and 44 


9 and 10 


75,0 


45 and above 


11 and above 


77,5 



5-10*2 FrorWhrna 

Place the footwear with the heel on a steel base and press the test punch 
against the sole unit from the inside at the centre of the heel area at a test 
rate of 10 iWmj-n 1. 3 Txm/min until a force of 5 DUO N is obtained. 

- 

Plot a load/conpression curve -for each test, and determine the energy absorption 
E in joules, rounded to the nearest 1 J, from the equation: 




where 



F is the applied force, in N; 
a is the distance, in mn. 
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Dimensions 




Figure 25: Test punch for energy 
absorption test 



5,11 ^termination of leakproofness 
5.11*1 Apparatus 

5.11.1.1 Waterbath. 

5.11.1.2 Supply of compressed air . 

5.11.2 Preparation of s test piece 

Take the entire item of footwear as the test piece. 

5.11.3 Procedure 

Carry out the test at a t^rnperature of 20 °C ± 2 °C, 

Seal the top edge of the test piece, e.g. with a ruhber collar through which 
oppressed air roay be fed via appropriate connections. Immerse the test 
specimen in a waterbath up to the edge and apply a constant internal pressure or 
50 kPa ± 10 kPa for 30 s. Observe the test piece throughout the test and 
determine whether there ie a continued formation of air bubbles, indicating 
leakage of air. 
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5.12 Determination of v^bei^penetxation and water absorption 

5.12.1 Principle . * 

The" material is partially iimersed in water and flexed cfe^a^chine in a manner 
simulating conditions of wear, Iteasurements are made of : 

a) the percentage gain in irnass of the test piece due to water absorption 
60 min from the start of the test; 

b) the time taken from the start of the test for ^ater just to penetrate 
through the test piece? 

c ) the mass of water which has passed through the test piece after a 
further 30 min. 

5.12.2 Apparatus 

5.12.2.1 Two cylinders , 30 irm diameter, roade of inert rigid material, nounted 
with their axes horizontal and co-axial. One cylinder is fixed and the other is 
movable along the direction of its axis. 

5.12.2*2 Electric motor / which drives the movable cylinder backwards and 
forwards along its axis with crank motion at 50 cycles/min and with an^litude 
which can be varied fran 1,0 inm to 3 r 0 ircu about its mean position- When the 
movable cylinder is at its greatest distance from the fixed one, the adjacent 
flat faces of the two cylinders are 40 mm apart. 

f - 12 -2.3 Ring-shaped clangs, to clanp the longer edges of the test piece round 
the adjacent ends of the cylinders so that it forms a trough whose ends are 
closed by the cylinders* 

5.12.2.4 Tank, containing distilled water, in which the trough-shaped test 
piece can be partly immersed- ^ JXSC 

5 ' 12 ' 2 ' 5 Masa of f ine spiral brags lathe turnings , forming an easily 
compressible conducting cushion which occupies two-third a of the space in the 
trough formed by the test piece when positioned in the apparatus. 

^ 2 ;^^^^ iC Pl ! te elertn *fr* carried by a spring, to make contact with 

Lrl f as f turnings and which, when resting on the turnings or the 
roll of absorbent cloth applies a load of 1 N to 2 nT 

l:l^J' 7 S^^le electric circuit , which gives a signal when the electrical 
reside between the plate electrode and the water in the tank decreases" telow 
a fixed value, thus indicating that penetration of water through the test piece 
has occurred. ^ J -^ cz 



PAGE 64/96 * RCVDAT 2/11/2004 3:06:00 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/6 * DNIS:8729306 * CSID:4127778364 ' DURATION (mm-ss):19-08 



FEB 11 2004 15:27 FR BAYER-PATENT DEPT. 4127778364 TO 917038729306 P. 65/96 

Page 55 
EN 344: 1992 

■3k 5.12.2.8 Absorbent cloth , used to absorb water transmitted to the interior of 

0 the trough formed by the test piece. A suitable cloth consists of a rectangle 

of towelling-type textile of approximately 120 nm X 40 nm with a mass of 

approximately 300 g/m2„ 

NOTE* The absorbency of the material may not foe^optimal when new. It is 
therefore advisable to wash the cloths before their first use. 

5.12.2.9 Stopwatch . - 

5.12.2.10 Balance , capable of weighing to 0,001 g„ 

5.12.3 Preparation of test piece 

Cut from the upper a rectangle of 75 ran x 60 to. Buff the wear surface liqhtlv 
by rubbing with a grade 180 emary paper and condition for 48 h at 20 °C + 2 'C 
and 65 % ± 2 % r.h. 

5.12.4 Procedure 

ft ftdjust the apparatus to give an aitplitude of 3 mn (7,5 % cenpression of the test 

piece) . 

Weigh the test piece to the nearest 0,001 g and record its mass, 

Fix the test piece in the apparatus, with the wear surface outside, as follows. 

cylinders at their maxiraxn distance apart wrap the test piece round 
their adjacent ends so that it forms a trough whose upper edges, formed by the 
shorter sides of the test piece, are horizontal and at the same level . Keeothe 
test piece between the cylinders under slight tension to remove folds and^ith 
approximately the same length (about 10 trm) overlapping on each cylinder, clanp 
it using the ring clangs. The inner edges of the two ring clamps should lie as 

rT r J Y ^T^V 0 . Plane3 ° f ^ ^jacent ends oFtbe ^Ux££? r so till 
the length of the trough is the same as the free length of the test piece 
oetween the clanps. 

?t, b r SS tum^s (5.12.2.5) into the trough, lower the plate electrode 
A (5a2.2!7> TDS ^ contact with them and connect the electric circuit 

Se^UndS? 1 ° f Watel * ™ , ™* Until lies 10 ™ below the top of 

f^ rt ^ h f t , motor roeasure the time interval until water first penetrates 
through the test piece, as indicated by a signal from 2 SSrC'SSSS. 

Jf^f^t" *** ***** ^ the test, stop the motor and renove the plate 

electrode and brass turnings. Renove the test piece, blotting lightly to «Lve 
adhering moisture, and reweigh, recording its ma SS m^. ^gntay to rexove 

massif ^,5^ piG T\ absorbent cloth (5.12.2.8), recording its 

it in tkJ^J, *i ^J^ f P. m * °f 40 rm length and iim^iately place 

ts n trough formed by the test piece. Replace the plate electrode 
(5.12.2.6) so that it rests on the cloth and restart^he notor 

^^J^^LfZi^^^' * necessary noting 

Lucius water within the trough, and reweigh, recording its mass P 2 . 
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5 - 12 * 5 Calculation and ^^"ioo of rmrit* 

5.12.5.1 Calculate the «ter penetration, in g f rem the equation* • ' 
^-P 2 -Pl - 

where 

Pi is the initial mass of the absorbent cloth, in g* 
P2 is the final mass of the absorbent cloth, in g Q 

J^^tiS^^ ^ W - ^ ^ percentage by i»» s , fxXjm 



W a= x 100 



where 



Mi is the initial mass of the tesrt piece, in g- 
M 2 is the final mass of the test piece, in g. ' 

5-13 Determination of water vapour p^abilifcy and water vapoor coefficient 
5-l3«l Determination of water vamur p erTrra hiiity 
Principle 

The teat piece is fixed over the openina of a Sat- . 4 

The air inside the container is constantly Agitated bv the ^i™nf v 
kept m novem-nt by the rotation of the jar. desxcoant which is 

The jar is weighed in order to determine the maea ^i«f,,^ 4. , „ 
through the test piece and been aSSS SMS oeS oSnf^ * ^ 

5.13.1.2 Ar^ratus 

to the *xle aftfeaiK^tt, dirtance of 67 m frm it (s=s £igure » 
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d^ii 1 ;?'? rnOUnt f d fjront """ths of the jars and consisting of 

t ^ ee *l«ttt^es m P lane3 that are inclined at 120" to one another. «2 
planes of the blades pass through the prolongation of the axle of the disc. The 
3 1^*5? 1 dam ^° ns ^ET^xi^tely 90 mm by 75 and the 90 mm long side 

^ nCar ^! r"*^ the jars passes '*ha» at a distanced 
snore than 15 mm, the fan xs driven by the motor at 1400 r/roin ± (.00 r/roin. Tile 
apparatus is used in a conditioning atsnospbere (20 "CS 2 "C, 65 % ± 2 % r h ) 
(see figure 28) » ~ 

S.13.1.,2.4 Silica gel desiccant, freshly regenerated by at least 16 h in a 
ventilated oven at 125 °C ± 5 °C then cooled to ambient tenEerature in a 
hermetically sealed vessel. The granular size of the crystals shall be such 
that they shall not pass through a 2 ran sieve. 

The silica gel should be sieved before regeneration in order to 
eliminate small particles and dust. At regeneration, the specified 
tfatperature should not be exceeded due to the risk of reducing the 
absorptive capacity of the gel. The ventilation of the oven by use of a 
fan is not necessary but the oven should not be sealed; it should allow 
continuous exchange of the air inside the oven with that outside. The gel 
Q should not be used whilst it is warmer than the test piece and since it 

cools slowly in a closed vessel, a long cooling time is needed. 

5.13.1.2.5 Balance , capable of weighing to 0,001 g. 

5.13.1.2.6 Stopwatch . 

5.13.1.2.7 Instrument, capable of measuring to the nearest 0,1 ran the internal 
diameter of the neck of the jars. 

5.13.1.3 Preparation of the test Piece 

Cut a test sample of dimensions 50 ran x 50 ran. 
Buff the grain surface lightly, as follows. 

Place the saraple grain upwards on a table. Press a piece of grade 180 eiery 

ft a G load a o ?^^nn^ tS,le I^^Vl*** 0 * 8 10 tilteS in Various directions under 

W a load of about 200 g allied by hand pressure. 

^^ CitX ^ L ff test/Piece of diameter 34 ran, corresponding to the external 
diameter of the neck of the jars. 

5.13.1.4 Test Pireedure 

the f o~iJ^ £ r -? ith fr ^ hl y "^nerated silica gel. Fix the test piece over 
pointing 2»t^f Jf S ^ TT™ 3 ° f TCreW to P with ^ side facing the foot 
the machin^ the Dar in the bolder of the apparatus and switch on 

O^^T ^ C ^ t 5 rna i dlar ^ ter ° f the neck of a second jar (to the nearest 
dianSr Jn^S. ^ peJrpetldLcular to each ot her and calculate the average 



) 



lL%r* SS^S? ^ fT^S? ^t ior > between the test piece and the neck of 
surfice'ox Se^eckT° ^ ***** * ^ ° f ™ x to flat 
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*?? r IL ^A^^Ji h stop the machine, "and remove the first 

Dar. Half fill the second ja* with freshly regenerated silica geland^ 
aimiedxately renove the test piece fron the first jar and place Into the 
<wxth the same aide facing outwards) . P ^ f^ 01 ^ 



NOTE: If the opening of the jar has been coated with wax. **a™ •to'tJ' 
around 50 'C before introduce the silica gel and^LSj 4S: p£ e 

As cjnckly as possible, weigh the second jar with the test piece and silica o*l 
rass M *' Place the jar in the a^atus and swiSh on! 

After not less than 7 h and not more than 16 h stop the machine and rew~i~h 
jar, mass f^, noting once again the time. *"° rewei 9h the 

5.13.1.5 Calculation and expression of results 
Calculate the water vapour permeability fron the equation: 
WVP - 7639 M 



where 



d 2 t 



WVP is the water vapour permeability, in mgyMcm 2 -h> * 

M is the increase in mass of the jar (H 2 - Ml >, in L,; 

d xs the average diameter of the neck of the jar; in ran, - 

t xs the time between the first and second weighing, in min. 

5 * 13 * 2 Determin ation of water vapour absorption 
5.13.2*1 Principle 

An impermeable material and the test piece are clampad over the ™->~r,i~-. * 
metal container, which hold. 50 ml of water, f or Thl^u^tlon^f 5^ f 

5,13-2,2 Apparatus 

5-13.2.2.1 Circular metal contai ner, of voli*w* inn nm3 ™ 

Clamped to the apparatus with three S^^ES ^u^d wx^S £3." 

5-13.2.2.2 Balan ce, capable of weighing to the nearest 0,001 g . 

5.13.2.2.3 stxjpwatch . 

5 * 13 ' 2 - 3 Preparation of test piece 

Cut a test piece of 4,3 cm diameter. 
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5.13.2,4 Test procedure 

Carry out the teat in a conditioning atzroa^fcere of 20 °C ± 2 °c and 
65 % ± 2 % r*h. 



ftteigh the aondifciof^ed test piece aad ^aord its mass. Hi 

Place 50 mi of neater into the eontaii^r and place the test piece over the 
container ^dth the side facing the foot downwards. Place the rubber or metal 
disc and the ujpper ring over the tert piece and screw down fimly 0 Ensure that 
no water laps agaxnst the bottom of the test piece. . *^*ure u^t 

Remove the test piece after 8 h and weigh iroediately, recording its mass, 

5,13.2.5 Calculation and expression of results 
Calculate the water vapour absorption from the equation: 

WJA = _ 

a 

where 

WUA is the water vapour absorption/ in rog/cnv 2 ; 
Mi is the initial roass of the test piece, in rug; 
M2 is the final mes of the test piece, in mg; 
a is the test surface area, in cm 2 * 

Round the result to the nearest 0,1 mg/cm^ 

5,13.3 Determination of water vapour coefficient 

Calculate the water vapour coefficient from the following equation: 
WVG - 8WV7P + WJA 

where 

WVC is the water vapour coefficient in mg/cm 2 ; 

WVP is the water vapour perrr*sability in mg/<cm 2 -h>; 

WVA is the water vapour absorption in mg/cm2. 

Round the result to the nearest 0,1 mg/cm 2 . 
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Dimensions in mm 




Figure 26: Jar to be used 
in WVP test 

Dimensions in mm 




Figure 27: Holder for jars 
used in WVP test 
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Figure 20: S chema ti c di agram, of app aratu s 
to be used in WVP test 



Dimensions in mm 




Figure 29: Apparatus for determination of" WVA 
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5.14 Determination of abrasion resistance of lining 

5.14.1 Principle 

Circular test pieces are abraded on a reference ahrac3airiS«*>ai.,»' u^, 

with a cyclic planar notion in the fcJSfTSJS^^^JSSTlf ST" 

0 °f *r? ei ^ le .barnenic notions at right Jnglea t^Xother ^ 
resistance to abrasion is assessed by subjectina the test ™ ^C, V^" 5 ^ • , 
number of cycle, at which point it shall noTSwhl? anfrSS! ^ 

5.14.2 . Apparatus 

^rasion machine 2) of the type described by Martindale 
Text * Inst * 1942 J 3 3' T151), and fulfilling tnefolloSng requirements: 

Rotational speed of each of the outer pegs 47.5 r/iuin ± 5 r/min 

Drive ratio of outer pegs : inner pegs 32 ; 30 

Dimensions of the Lissajous figure 60 tm ± I rnn 

syrrmetry of lissajous figure Curves shall be parallel 

and evetnly spaced 

Face diameter of specimen holder insert 28,65 rm ± 0,25 rm 
Combined mass of specimen holder, spindle 

and weight 795 g ± 7 g 

Parallelism of plate and abrading tables ± q,05 nin 

Circumferential parallelism ± 0 ,05 m 

Diameter of abradant base 140 nm < + l, _ 2 ) nin 

The test piece holders and abrading tables shall be olane atv? ^n.i 
^irenti- surfaces. The d^i^fro* the X £ Sl^SSl^Jf JiT* 
SoTSSS t ^ t a ,^ Unt ^. and so that the revolutionTof^e SI™* are 

Ss^Sef by^Tcountfr. 5 ^ ' 
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5.14.2.2 Reference abradant , 2) consisting of a crossbred worsted spun, 
plain woven fabric, complying with table 13 „ 

The reference abradant is mounted on the abrading tables of the machine over a 
piece of felto The felt shall be woven felt of mas&T^ef iinit area 
750 g/ra 2 ± 50 g/ra 2 and 3 ran ± '0,5 fnra thick, and need not be renewed until 
damaged or veiled on both sidee or txntii approximately 100 h of testing have 
been completed* 



Table 13? Reference abradant 





Warp 


Weft 


Yarn linear density 


R63 tex/2 


R74 t*x/2 


Threads per am 


17 


12 


Singles twisrt, turns 
per metre 


540 ± 20 'Z* 


500 ±20 '2 T 


Two-fold twist, turns 
per metre 


450 ±20 f S f 


350 ± 20 , S' 


Fibre diameter , pm 


27,5 i 2,0 


29,0 ± 2,0 


Mass per unit area 
of fabric , miniinin 
g/m 2 


195 


oil content, % 


0,9 ± 0,2 



Information on the availability of a suitable abrasion machine, 
reference abradant , felt and polyetherurethane foam may be obtained from the 
Secretariat of CEN/TC161 • 
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5.14.2.3 Backing for test pieces having a mass par unit area less than 
\r?£, 2 ' + °? n ^? t f^ of polyetl>erurefchane foam- 3 nm ± 1 rnn thick, of density • 
30 kg/m 2 ± 1 kg/m 3 and indentation hardness 5,8 kPa ± 0,8 kPa, cut to the 
same size as, the test piece piece. Backings are renewed with every test 

■ - •■■ . . ;. ' 

5.14.2=4 fabric punch or press cutter , to produce a test piece to fit the 
holder, having diameter of 38 to, " " 

5.14.2.5 weight, of mass 2,5 kg ± 6,5 kg and diameter 120 mm ± 10 mm. 

5.14.2.6 Balance , capable of weighing to the nearest 0,001 g. 

5.14.3 Atmosphere for oonditioning and testing 

The conditioning and testing atmosphere shall he 20 *C + 2 "c anri 
65 % ± 2 * r.h. ' ~ 

5.14.4 Preparation of test pieces and materials 

Using the fabric punch < 5, 14. 2. 4) cut four circular test pieces from the linina 
two for the dry test and two for the wet test. Expose the test pieces and 
materials to the standard atmosphere for at least 24 h. 

5.14.5 Procedure 

5.14.5.1 General 

the !^? P^ te J and grading tables are parallel. Insert a dial gauge 
through the spindle bearing and move the top plate by turning the drive shaft by 
hand. The needle movement of the di*l gauge shall be within ± 0.05 mm oveTthe 
whole surface of an abrading table. If machines are being used in which the 

» P -^f ^J^ rB !T f™«*~» to the weights by spinalis, assemble eacfc empty 
^J^t^<T 1^\Zf P each one ^ition on the appropriate abrading 
tJZ? ^^k^ ^l 8 - ^ a feeler ^"9* to ch^k for any gap SSeen 
0^5 ^ °p ^S 1 ^ table - The '--P shall not be^efter^ 
J' 05 H Rock . **« fP^le from side to side and recheck with the feeler gauge? 
To avoxd damaging abrading tables and metal inserts, do not run themSine^ith 
metal inserts in contact with the uncovered abrading table. With 

5.14.5.2 Mounting test pieces 

^fint! of « Piece holder together with the accompanying 

For test pieces of fabric having a mass per unit area less than 500 g/m^ 

dX5C ° f E«iyetharurethane foam (5.14.2.3) having the same diameter as 
the test piece. Use a new backing for each test. Place the metal 4n^T 
carefully into the outer ring with its raisedWf ace next to^K tJS^SL 
^Plete the assembly of the test piece holder by Se^ng" £ Se Sate' 

~ P wr!nSIn^ cKck^nTwriSr ^ to 
remaining SS pieceS wrinkling has occurred. Repeat for the 
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5*14*5*3 Preparation of abradant and backer for the wet teat 

% 

L Thoroughly wet the fabric abradant and felt backer by one of the. following 

naethods 2 *>-^y " ' 

a) soak overnight? 

b> agitata thoroughly in water? 

c) wet with a high pressure water jet. 

Allow excessive water to drain ana mount them according to5.14«>5 Q 4* 

Hewet the abradant fabric and felt at 6400 cycles by gradually pouring on up to 
30 ml of water and lightly rubbing it with the fingertips* Place the weight 
(5.14*2.5) on the fabric and leave for a few seconds to squeeze out excess 
water. 

5.14*5*4 Mounting abradant 

ft Maunt a new piece of the reference abradant (5.14.2.2) on each table with a 

piece of felt of the same ditre*nsibhs beneath the reference abradant. Flatten 
the reference abradant by placing the weight (5.14.2.5) on its surface, and then 
position and tighten up the retaining frame evenly- Make sure that the 
reference abradant is held in place firmly and that there are no tucks or 
ridges. 

5.14.5.5 Mounting test piece holders 
Mount the test piece holders in the machine. 

Every time a holder is taken frccu the machine to check the test piece, 
re-tighten the holder before it is replaced on the machine* 

5.14.6 Method of assessment 

Continue the test until either a hole forms in the test piece or 25600 cycles 
have been performed for the dry sanple (12800 cycles for the wet test). If the 
fabric has a pile, only holes in the base fabric need to be taken account of* 

5.15 Determination of water absorption and desorption of insole 
5.15.1 Preparation of test piece 

Take a test piece of dimensions 50iwn+lirrnx50iaTi±lnm from the insole and 
condition for 24 h at 20 °C + 2 fl C and 65 % ± 2 % r.h. 
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5.15,2 Procedure 



5,15-2-1 Water absorption 




it, dry off any drops of watex still adhering to it using filter paper and 
reweigh it, recording its mass Mp« 

Calculate the water absorption, as a pero^mtag^ fay mass using the 
following equations 



Report the water absorption to the nearest 1 %. 
5.15.2.2 Mater oeeorption 

On completion of the test specified in 5.15.2.1, condition the test piece for 
16 h at 20 *C ± 2 °C and 65 % + 2 % r-h. and then reweigh it r recording its 
mass Mr* 

Calculate the water desorption, as a percentage ty mass using the 
following equation: 



"f I M o 
M o 



X 100 



where 



Mo is the initial mass of the test piece, i.e. in the dry 

condition, in g; 
Mp is the final mass of the test piece, i.e. in the wet 

condition, in g. 



x 100 



where 



is the initial mass of the test piece, in g; 
Mf is the final mass of the test piece, in g; 
MR is the mass of the reconditioned test piece, in g. 



Report the water desorption to the nearest 1 %. 
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5*16 Determination of abrasion resistance of insole 
5*16.1 . Principle ^ 

The test piece is rubbed with pieces of wet, white wool ^felt r * imder a given 
pressure r with a niafiber .of te=*and-fro motion «sycles<> The test is carried out on 
f^nditioned istsol^ material, arsd abrasion dbsnage la assessed visually. 

5*16*2 te^ra^ 3) 

5.16,2.1 Test. ecruiTOent , incorporating the foil wing features s 

a) carriage , with a horizontal, completely planar metal platform, a holder 
for fastening the material leaving 80 mn freely exposed and a device which 
allows the test piece to be maintained under a slight tension in the 
direction of the nabbing? 

h) finger , of mass 500 g, removable bat able to be fixed firmly, with a 
base of 15 irm x 15 ran, a device for attaching pieces of wool felt 
< 5*16 ,2.2) to the base, an additional mass of 500 g and a means of guiding 
the finger when fully loaded (total mass 1 kg) flat on the test piece; 

c) means for driving the carriage to and fro , with an amplitude of 35 niu 
and a frequency of 40 cycles /min + 2 cycles/rain, 

NOTE: The following items are convenient/ but not essential parts of the 
equipment: 

*~ means to move the finger at right angles to the direction of rubbing, so 
that two or three tracks may be used for rubbing on one test piece? 

- means for pre— selecting a given number of cycles. 

5-16*2*2 Abradant yjads , conprising square pieces of wool felt, 15 ma x 15 xm r 
punched out of a sheet of pure white wool felt with the following 
specification: 

a) mass per unit area of 1750 g/ra 2 ± 100 g/ra 2 ; 

I b) mean water uptake of 1,0 ml 1 0,1 ml; 

c) pI3 of 5,5 to 7,0 for an extract prepared by shaking 5 g of ground felt 
with 100 ml distilled water for 2 h in a polyethylene bottle. 

5*16.3 Preparation of test piece 

Cut a recrtangle of minunum dimensions 120 trni x 20 rrrr\. 



3) Infonxvation on the availability of suitable apparatus may be obtained 
from the Secretariat of CEN/TC161. 
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5*16.4 Pirerarat -iri <-^f abradant: pads 

Condition the abradant pads (5 . 16*2.2) at 20 B C ± 2 *C and 65 % + 2 % r.h> for 
48 h and then weigh. 

For each test piece, place four abradant pads in distilled 4ter, heat to 
boiling and allow to boil gently until they nink. Then decant the hot ^ater arai 
replace with cold, distilled water, until the pads have reached room 
temperature* 

Before use, take each pad fcora the water and squeeze or wipe it againrt the rim 
of a beaker so that it no longer drips* 

Verify that the water intake of each pad is 1,0 ml ± 0,1 ml r by weighing. 

NOTE: The pads should not be allowed to soak in water for itore than 24 h 
before use. 

5.16.5 Procedure 

Fasten the test piece on to the a^aratus and apply a alight tension to hold it 
flat . 

Attach a wet pad to the finger and place the finger 5 nra from one edge of the 
test piece. Attach the additional mass of 500 g to the finger* 

Carry out 100 cycles r lift the finger, and examine the test area for abrasion 
damage. 

Replace the pad with a fresh one and carry out a further 100 cycles. 

Replace the pad every 100 cycles and stop the test at the first indication of 
surface tearing or after 400 cycles, whichever occurs first. 

5-16.6 Method of assessment 

Examine the abraded surface of the test piece visually and note any surface 
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5*17 Oet^tnoiiiation of flexing resistance of outnole 

5.17.1 Apparatus 

5„17.1*1 Testing device, as illustrated in figure The* test piece is 

guided in such a way that on one side it can be tent at an angle of 90° about a 
snandrel sri±h a radius of 15 itou 

5ol7<»lo2 Cutting tool , as illustrated in figure 31. 

5«17*1p3 Measuring magnifier , to enable the curt growth to be measured to 
0,1 mm* 

5.17.2 Preparation of test piece 

Take the bottom of the footwear, separated from the upper , as the test piece, 
5.17-3 Procedure 

Clam? the test specimen in the tenting device <5.17.1.1) in such a way that the 
greatest bending stream in applied to the ball area (flexing zone)* Pierce the 
sole between the cleats at three points along the line of -roaximum bending stress 
(twice in the edge zone of the sole 10 inn from the edge and once in the middle) 
using the cutting tool (5.17.1.2). Carry out 30 000 cycles starting from an 
extended or stretched state, with the test piece undergoing deformation at a 
constant stroke value between 125 cycles/min and 150 cycles /rain. 

After 30 000 cycles , measure the length of the cuts on the test piece surface in 
the secured state under the maximum bending angle using the measuring magnifier 
(5.17.1.3). 
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Dimensions in mm 




Figure 30! Testing device for flexing 
resistance of outsold 



Dimensions in mm 




Fierce 31: Cutting tool 



. PAGE 80/96 4 RCVD AT 2/1 1/2004 3:06:00 PM (Eastern Standard Time) * 8VR:USPT0€F XRF-1/6 ' DNIS:8729306 * CSID:4127778364 * DURATION (mm-ss):1 9-08 



FEB 11 2004 15=30 FR BAYER— PATENT DEPT. 4127778364 TO 917038729306 P. 81/96 

Pag# 71 
EN 344 : 1992 

5*18 Determination of resistance to hot contact 

i 

5*18-1 Apparatus - 

lOOTEs A general arrangement of the apparatus ia^lfustrated in figure 32. 

l^KOTNGs &a toxic fumes nay be i^leased from iome eoiingB during this t&mt 
it, is necessary to site the apparatus in a well ventilated area*, 

5 D 18 0 1»1 Cylindrical eo^e r body, referred to as the bit, of raajus 
200 g ± 20 g and with tha lower end reduoed to a flat square -face with sides of 
dimension 25,5 xrm ± 0.1 ntno The bit has a central longitudinal cavity of 6,5 mm 
diameter, extending to 4 ran from the outer working surface of the square end of 
the bit, to receive a terperature measuring device. The other dimensions of 
the bit are shown in figure 33* 

5-18.1,2 tetal heating block , of mass 530 g ± 50 g, which surrounds the 
cylindrical part of the bit- This heating block contains an electrical 
resistance heating element and a means of control (an * on/off * switch is 
sufficient) to pre-heat the bit to any desired terrperature up to a maximum of 
^ ' 400 The diirtensions of the heating block are shown in figure 33. 

5. 18. 1.3 Device for measuring the internal temaeratxt re of the bit close to 
its square end. A convenient way of measuring the temperature is a 
TCrcury-juri-glasa therraoroeter reading to 400 °C. 

NOTE: For such a thernoneter it is reconf^ended that the small space 
between the thermxneter bulb and the wall of the cavity be filled with a 
metal alloy having a melting point below 150 *C. 

5.18.1*4 Means of raining and lowering the bit , together with the heating 
block, to bring its face into uniform contact with the test piece, in a 
horizontal plane and under a uniformly distributed pressure of 20 kPa ± 2 kPa. 

5.18.1.5 Self-aligning platform , of suitable diameter, to receive the test 
piece and maintain uniform pressure on it* 

5.18.1.6 Hinged support with thermally insulated face , on which the face of 
the bit rests during heating, and which can be moved aside to enable the bit to 
be lowered on the test piece. 

5-18.1.7 Mandrel of 10 nw i 1 nm diameter. 

5.18.2 Preparation of test specimen 

Cut a test piece of width 30 ntn ± 2 ntn and length 70 mm (minimum) from the sole 
and where necessary remove the cleats. 

NOTE: Tests may be carried out in the wax region where there are 
normally no cleats. Where, however, the removal of the cleats would result 
in the removal of the wear layer, it is essential that the test piece is 
taken from the waist region. 

Condition leather test pieces for 48 h at 20 C C ± 2 °C and 65 % ± i % r .h* 
before testing. For moulded PVC, allow at least 4 day© to elapse after moulding 
before cutting and testing the test pieces, 

% 
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5.18.3 Procedure 

Switch on the beating block with the bit resting on the insulating support and 
place the test piece on the platform below with its wear sj.de uppermost . Cover 
the test piece with almdniun foil to prevent contandnatioh^f^the heated bit, 
using a new piece of foil for each test. When the bit taqperature has just 
exceeded 300 °C switeh off the heating block and allow the teffperature to fall 
to 300 °C ± 2 *C, with the bit still toting on its insulating support* Then 
laove the insulating support aside and irrenediately place the bit centrally on the 
test piece, so that its ©ides are parallel to the side of the test specimens 
Leave it in position for 60 a t 1 fi without switching the heating block on again 
and than replace it on the support,. 

Remove the £oil r allow the test piece to cool for at least 10 rain and examine 
the heated part of its surface as described in 5.18-4. 

5.18.4 Method of assessment 

Assess the surface of the test piece visually for damage such as nelting, 
charring, cracking or crazing, both before and after bending it round the 
raandrel- Record the type and severity of the dan\age. For leather soles record 
whether charring or cracking is confined to the grain layer or whether any 
penetrates into the coriun. 
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Dimensions xtx nnn 




Figure 32: Apparatus for resistance to hot contact 



Dimensions in mm 



Square end of bit 



35 



16 



6.S 



Metal heating block 



Copper bit 



Cylindrical cavity in bit for thermometer 



Figure 33: Bit and heating block 
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5.19 Determination of resistance to fuel oil 

5.19.1 General method 

5,19,1.1 Tek liquid ' . " • 

2 r 2^4-trimethylpentane r Analytical Heagent grade* 
5*19ol«2 Preparation of test speciren 

.From the outsole r cut two pieces of 16 mm ± 1 ntn diajneter and 4 ymvi 0,5 Rfti 
thickness' and test together as a single test piece. 

5.19.1.3 Test procedure 

Follow the general procedure described in 8-2 of ISO 1817 : 1985. 

Immerse the test piece in the test liquid (5.19.1.1) at a temperature of 
20 °C ± 2 ■•C for a period of 22 h * 0,25 7u 

Determine the increase in volume of the test piece using the volumetric method. 

If the test piece shrinks or becomes brittle when tested in accordance with this 
procedure"^ take a further test piece/ as described in 5.19*2.2, and test in 
accordance with 5.19.2* 

5.19.2 Method for outsole materials which shrink or become brittle 

5.19.2.1 Test liquid 

As described in 5.19-1.1. 

5.19.2.2 Preparation of test piece 

Take a test piece of nominal width 25 mm and nominal length 150 mm from the 
outsole of the footwear and reduce to an overall thickness of 3 mm ± 0,2 mm by 
roughing or scouring, J 

5.19.2.3 Test procedure 

Immerse the test piece in the test liquid at a temperature of 20 °c + 2 9 c rV»- ^ 
period of 22 h ± 0,25 h. r 

Remove excess liquid with sbsorbant paper and determine the cut growth in the 
speciiren after 150 000 cycles in accordance with the method described in Annex c 
of ISO 4643 : 1992. 
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Annex A 

{ informative ) 

Reoaxicendad methods for the assessment of toecape toJ»J^A i*> safety or 
protective footwear "/ 

A*l Reeofifrendea propert ie s agdjperformance 

A>1,1 Material 

Tbeqap© should be finished so as to be free from surface marks or defects and 
should have no sharp edges or corners. 

A-l*2 corrosion resistance 

All internal toecape should be corrosion resistant* Metal toecaps may be 
assessed and teet'H by the nethod described in A*2*l and both before and after 
testing they should exhibit no nore than five areas of corrosion, none of which 
should exceed 2,5 ittn 2 in area. 

A. 1.3 Dimensions 

When treasured in accordance with the method described in 5*2, the internal 
length of toecaps should be not less than the appropriate value given in 
table 3* 

If toecape are formed with a flange, the width, e, of the flange should be no 
greater than 10 mil. See figure A.l. 




Figure A.l; Illustration of toecap length, 1, and flange width, e 



PAGE 85/96 * RCVD AT 2/11/2004 3:06:00 PM [Eastern Standard Time] * SVIWJSPTO-EFXRM/6 * DNIS:8?29306 ' CSID:4127778364 * DURATION (mm-ss):19-08 



FEB 11 2004 15:31 FR BAYER— PATENT DEPT. 4127778364 TO 917038729306 P. 86/96 

Pago 76 
EN344;1992 

A*2 Tg g t_, iaethodg to assess properties and performance of toecape 
A- 2-1 Dgtermjjgatjon of corrosion retdatance 

A. 2.1,1 Preliminary examination Jr \y / '* r ^ 

Eatarairfee <sach "toecap visual iy ineide and <mitside for signs of corrosion under the ' 
coating and for corrosion occurring where the coating has broken down Q 

NOTE: If necessary the coating raay be ineraved to aid this examination 
although if this is done, the toecap will need to be replaced with another 
saTTfple for the corrosion testo 

Measure the size of each area of corrosion and note the number of such areas • 

If a supporting jig is used during the coating disregard a circular area of 8 irm 
diameter around the jig contact points. 

A. 2. 1.2 Corrosion test 

Ronove any coatings of grease which may be present. 

Use a 1 % (m/m) aqueous solution of sodium chloride as the test solution- 
Pour approximately 200 ml of this solution into a porcelain dish and cover with 
a sheet of glass leaving a small opening/ 

Dip two strips of white filter paper of dimensions at least 100 nm wide and 
150 inn long into the test solution at one end so that the strips of filter paper 
become saturated with solution, the other ends being laid on the sheet of 
glass. 

Lay the toecap to be tested flange down over the free end of one filter paper so 
that the whole flange is in contact with the wetted area and lay the other 
filter paper over the toecap so that the greatest possible area of the nose of 
the cap and its upper surface is in contact with the filter paper, 
U>ee figure A. 2) . Ensure that the filter paper remains saturated throughout the 

After 46 h retnove the filter paper and examine the toecap for signs of corrosion 
caused by the sodium chloride solution- Measure the size of each area of 
corrosion in mm 2 and note the number of such areas. 
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Gfass plate : 




Sodium chloride solution 

Fign^e A.2t Apparatus for corrosion resistant test for toecaps 
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A.2.2 teterndnation of im™ ** resistance 
A.2.2.1 Apparatus 

A.2.2.1.1 Ttt^ -TT— as described in 5.3.1.1 

* o i l 2 . eiancingdesge, consisting of a Wi plate at^ieast 19 mo thick and 
A 2.2 . 1.2 D.^^q ^ f hardness 60 BRC with provision for 

UohtTycla^" a way *hich will not restrict any lateral expansion 

of the cap during the impact test* 

An exanple of a suitable elating device is shown in figure A.3 

• _ h-id ^ poaition at the front end with a forked clanp which is 
rSt^Sth a *5£ SSo one of four threaded holes depending on the size 

of the toecap- 

„ , ■ rt i iB son™ such that when the toeeap is hit by the striker it 
radiused plate is retracted by releasing the clatnpmg handle. 

i 2 2 1,3 cylinders, of laodelling clay, of diameter 25 m * 2 ma and of height 
25 « ± 2 r TfofSec aps intended f or use in ^b-ejrj up to and ancludmg 
size 40 and 30 mi ± 2 ran for toeeaps for footwear above size 40- 

A.2.2. 1.4* Dial gauge , with hemispherical foot of 3,0 m ± 0,2 ran radius and a 
fiat base, exerting a force of not greater than 250 nN. 

A. 2. 2. 2 Procedure 

A. 2. 2. 2.1 Determination of the t est axis 
Determine the test axis as described in. 5.2.2. 
A. 2. 2. 2. 2 Preparation of test piece 
Use the toecap as the test piece. 
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A.2.2.2.3 TV»st Procedure 

f ^ Bt Mie£e ^ tiv> clamping device (A-2.2.1.2) so that wheh the striker 
5£ S? ^sS^l P^ -r the front and^c* of the toecap. 

* ■ K( ^ w rfa 2 2 i 31 on one of its ends inside the toecap with tha 

with the rear edge of the toecap <see figure A.4) 

. llf ^^ atriker to drop on to the test axis from the appropriate height to 
£^^£tS*%^?2Z 3 t 4 J for toecap* to be^dn saf ety footer 
or 100 J;2J for toeeaps to be used m protective footwear- 

_ . n - _ if-jp^f heioht to which the cylinder has been 

S^|SfiISrS.2.2.1.4>. Thi* value i« the clearance at the .rment of 
irnpact* 

A .2.3 SEsataDgBt to assess thermal « H rhrmic al effects on the igggt distance 
of non-metal toeeaps 

A. 2. 3-1 Effect of above ambient temperature 

Attach a therttooouple, capable of measuring to + 0,5 'C and made frcro wires not 
^ceSing^TS^S dlan*Sr, to the top surface of the toecap usong thin 
adhesive tape. 

Place the toecap in an oven, which ie maintained at 60 *C + 2 *C for 4 h- 
JlSS^dSS to cool to 40 'C ± 2 »C before testing in accordance with 
A- 2. 2. 2- 3. 

A. 2. 3. 2 Effect of below ambient terrperature 

Attach a thermocouple, capable of measuring to ♦ 0,5 "C and made from wires not 
e^cleSiJgT^S dLmeter, to the top surface of the toecap using thin 
adhesive tape- 

Place the toecap in a chamber which is maintained at - 20 'C + 2 'C for.4 h. 
Be^vel^d allow the temperature to reach - 1 'C ± 1 'C before testing in 
£V accordance with A*2.2»2*3* 

A*2-3 + 3 Effect of acid 

Totally iinnerse the toecap in sulphuric acid, c<H 2 S0 4 > = l ^ol/lr at _ 

20 'C + 2 *C for 24 h. Kenove, wash off any excess acid wxth water and store ar. 

20 *C + 2 "C for 24 h before testing in accordance with A. 2. 2 .2.3. 

A.2.3, 4 Effect of alkali 

Totally inroerse the toeeaps in sodium hydroxide solution, 
c<KaOH> = 1 mol/1, at 20 "C ± 2 *C for 24 h. Reniove, wash off any excess 
alkali with water and store at 20 'C ± 2 # C for 24 h before testing an 
accordance with A. 2*2-2. 3. 

A. 2. 3. 5 Effect of £uel oil 

Totally irm^rse the toecap in pare 2 ,2,4-triinethylpentane at 20 fl C ± 2 *C for 
24 h. Remove, wash off any excess liquid and store at 20 C + 2 C for l± n 
$ before testing in accordance with A. 2. 2-2. 3. 
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Modelling day 
cylinder 



1. 




Modelling day 
/ cinder 



Test axis 



Figure A. 4: Position of cylinder- f or 
impact test of toecap 



A.3 Marking 

It is recorttnended that toecaps are clearly and permanently marked,, for exarrpl 
by efnbos^ing, with the following information. 

a) size; 

b) right or left; 

c) manufacturer's identification mark; 

d) manufacturer's type designation. 



-UK 
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Annex B 
(informative) 

Heoooinended rethoda for the asaesawent of penetration jnesistumce inserts 

NOTE? The following methods may be used to assess the pferfonrance of 

penetration resiistanfc inserts before they are incorporated in footwear* 

B-l Recommended performance 
B 0 1 0 1 Penetration resistance 

When tested in accordance with the method described in B.2.1 the nail 
penetration force should be not less than 1100 N. 

B.l-2 Flexing resistance 

When tested in accordance with the method described in B-2.2, the penetration 
resistant insert should show no visible signs of cracking after it has been 
subjected to 1 x 10 6 flexes* 

B.1.3 Corrosion resistance 

When tested in accordance with the method described in B.2.3, the penetration 
resistant insert should exhibit no more than five areas of corrosion, none of 
which should exceed 2,5 mm 2 in area. 

B,2 Test methods to assess reprimanded performance 
B.2-1 Determination of penetration resistance 
B-2.1.1 Apparatus 

B. 2. 1.1.1 Test equipment , capable of measuring compressive forces up to at 
least 2000 N* ^ " 

3.2.1.1.2 Test nail , as described in 5.6.1.2. 

B. 2, 1,1. 3 Clampinci device , consisting of a jig to clamp the test piece in 
position and guide the test nail (see figure B,l) - The nail is mounted in a 
solid metal cylinder of diameter 24,8 mm (0,00 mm, - 0,05 mm) * The test piece 
is clamped between two rigid plates with circular apertures of diameter 
25,00 mm ± 0,05 mm. One of the clamping plates is fitted with a cylindrical 
collar of internal diameter 25,00 mm ± 0,05 mm in which the cylinder slides so 
that the tip of the nail will be forced against the centre of the test piece. 

B-2.1-2 Procedure 

B.2.1. 2.1 Preparation of test piece 

Use -the complete insert as the test piece and carry out four tests upon it. 
Alternatively, four test pieces/ of dimensions 30 mm x 30 mm may be cut from the 
insert and each tested separately. 
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B. 2-1*2. 2 Test procedure 

Claim the bent piece between the two plates, as shown in figure B.l, , with its 
edge being at least 15 iron away from the tip of the nail. When ..the. eonpiete 
SSert is being tested, ensure that any previous tes^ x^rf pration is at. least 
30 imro away £roc& the tip of the nail* . ' 

Place the «Kf>lerte assembly between the plates of the test equipment, and, run it 
at a speed suoh that the rate of pei^tration of the nail into the tet piece is 
10 ntn/min + 3 TOi/min* Reeorfl the force in Newtons, at yshidh it firart stops 
increasing? Ensure that the whole length of the nail does not penetrate the 
test piece - 

Report the minimum value of the individual measurements as the test result. 




Figure B.l: Schematic example of apparatus fox- penetration 

resistance test ojf inserts 
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B,2-2 Detaxroinaiiion of flexing resistance 

B. 2,2*1 Flexinq apgarataa - oon^ri'sing a reciprocating guide bar to lifave the 
free end of the insert through a specified distance at &-defjjyp& rate aha a . 
clanging device consisting of two elastic infeerJLayers 4 stitf thick and of Shore A 
hardness 75 ± 5 with two metal claffgaing plates at leant 130 mn wide. In the 
zero position, ,the guide acts at a distance of 70 mn ± 1 son from the cianping 
plates <tsee figure Bo2)o In order to accommodate ail sizes "of inserts, the 
flexing line anay fee shifted ^ to 10 pra in th© direction of the heel (the . 
shaded region in. figure B*3)« 

B.2.2.2 Procedure 

B. 2.2-2.1 Determination of the flexing line , 

lay the insert with its inner edge against a straight line in such a way that 
this line is at a tangent to the insert in the joint and heel regions. At the 
tangent to the joint draw a perpendicular. This line is the flexing line at 
which the insert is clarrped (see figure B.3>. 

B. 2. 2. 2-2 Preparation of test piece 

Cut off the heel part of the insert at a distance of 90 ran from the flexing 
line, as determined in B. 2.2,2*1. 

B-2.2.2.3 Test procedure 

Deflect the test piece at a rate of 16 cycles/a ± 1 cycle/s by moving the guide 
bar to a height of 33 mm, measured vertically above the zero position* Ensure 
by means of a guide that the test piece returns to the zero position after every 
deflection. 



After 1 x 10 6 flexes, carry out a visual examination of the test piece. 
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Dimensions in mm 




Protective midsole 



Figure B.2 Flexing apparatus for penetration 

resistance inserts 

Dimensions in mm 



Flexing line 




Figure B.3: Flexing line for inserts 
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B.2-3 Determination of corroaion resista nce 
B. 2*3.1 Preliminary examination 

Examine the insert as described in A.2.1.1* 
B Q 2«3*2 procedure 

Test the ir^art as described in A.2,1-2, except that only a single strip of 
filter paper should be used* Place one end of the paper in the test solution 
and the other on the sheet of glass, so that the con^lete insert i*ay be placed 
upon it a 

B-3 Marking 

It is reoonn^nded that penetration resistant inserts are clearly and permanently 
marked, for exairpie by embossing, with the following information. 

a) size;- 

b) right or left; 

c) roanuf actur^r T s identification nark:; 

d) manufacturer's type designation. 
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